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. As \ve jtudy our (zfiirrent situation and. explore ways to improve it, we Ond thatfif 
we are to enhance hidman $UrvivaUnd well-being; we must be concerhed About tfie 
'futAire/^For humanjIUrvival and well-being depend upon our ability to anticipate a^d , 
cope-with future, ptfbblems and threats, to perceiYe,.evaluateand contrpl the^effects of i 
our actions-, and t!b rmaginevahd create "more desirabl^futuresV : */ " / ' ' 

^ How w^-call improve oCir aUility to pursue these goals through research is 'the 
subject of this volum^. ' . - * . . * 

If we are/tp enharic^' human survival and wj^ll-being, we need to improve our 
capacity toysjc ancf ans\ver questions about the future and implement the ..answers, 
increase oWunderstanding ^ agreement about future problems and options in order 
to make ^ssible effective action, and create a process to improve such capacity^ . 
understanding and Agreement! * - . * 

Inyortant -^elements of this difficult and important process include actions, to 
perfpiyi research concerning the future, to evaluate and revise the content andV 
metWds 0/ such research, and to conTmunicate arui iise the results. We need, for 
exari<p{ei to improve the adequacy, clarity and.precisBn not only of the concepts which 
we ^se to think about the future; buflilso of the^symbols (the words, mathematical 
symbols and. graphic/visual techniques) whigh we use to express, mahipulate ^nd' 
"ommunic^te the concepts, * . ^ • r ^ ' 

The Following are some of the important questions -which* we need to address. 
What dspecis^ofihe future do.v^emsh to consider, for example, climate, envh^onment, 
resources, technology, the economy, social structure, and human values?Svfat are the 
chardcteristicsx>{ these elements, for example, predictability, uniqueness, stability, and 
controlability? V/hsi{factusl^policy, ar^ value questions should we ask about future 
events? For exati^ple, what future events and inrip^cts ate possible? \{6y^ priibable arc. 
th6y? What sorts of contingency are involvejL-Thfffts, if we take a particular action^ ' 
th^n what'Will be-lhe impacts^^itwe.wish to achieve, a particular goar,"then what 
actions must we Jake? With what degree of certainty can we make statements about 
possibilities, probabilities and contingencies? How desirable and popular are, liie 
^6vents and impja'cfs, for what systems, groups, and values? M^hat, actions should we 
#tually, tafte? We need also to ^sk what intellectual tool^,^tejchi(ologies,_5QciaL 
processes, and'institutiorfs can weidevelop and use.if we wish to address these problems 
and questions, and to ifnpjement the answers, effectively? ' * - ' • ' 

This bookr^was created in order to h<elp.us address ^any ofuhe pi-oj>lems, 
questions, ahd needs oiitliried abover Itcbnta'ins an agenda for research which presents 
a challenge and an . opportunity to th&se who perfo/m, support, Ipd use research on the 
futu/e, and is the result of a {)r6ject^suppqrted by the National Science FQuSdatipn's ^ 
Research Applied to National I^eeds (RA N) fJroBram in order to assess 'tW§tate-of- 
the«art and^iiced's for additional research in th^ fleld of forecasting. Although the 
conferences lading to this VoIume. Vbre held in Ja^ry 1-^74, and the ^aper^^printed- 
.here>ere prepared. primaril:^\duri!ig im^im^e voluhe fs^still timely- sirtce 
cumulative .prOjgress in this field isninfortunatel^slow. • / ^\ • ' ' 





. It is hopejd that, by, helping toltimulate research on the future and raise its quality, . 
fosteran ongoing dialogue about su*bject^ and methods for research, and strengtjien 
the community ofperformersand useraof\es(earch on the future, this book will help us ' 
more effectivjely to anticipate and cope with future problems, threats, and 
opportunities; ta perceive, evaluate, and control the effects of our actions; and. to 
imagine, desigrt; and create more desirable futures. ' 4 • 



. ' ♦ Robert W. Lamson - / * 
I Program Manager - . . 

* . ' . iofvision of Intergovernmental' Science , 

, ' . and Public Technology » 

• .w- ^ ^ ' National Science' Foundation < * 

November 1976 . • . . ' 



preface 



^ This volumeJs concern^ ^with forecastW/ln particulat, it ii concerned^ with the 
various Beliefs, m\tho<Js, prafctices, and results associated with alkind of forecasting. 
" that\has come to be referred to i^i the last 10 to, 15 years as "futures research " 

l^ost earlier works on \these subjects— and there ar^ inariy— have been 
philosophical or^ procedural, deWipti/e^or exhortatoi^. They'haVe tried to help us 
understand why we sliould studj^tjhe futur^; how arid to what ext^t this is possible; 
whafthe consequences may be if we fail to forecast responsibly or if wfe fail to use the 
best available forecasts; who is or should/ be involved in preparing and evaluating 
forecasts; where errors have been made; h^w forecasting can be njaiie to complement 
planning ,Vnd to strength/eh decisionmaking;' what' subjects have been or should be 
addressed; how forecasting articulates with the larger needs and interests of society; 
and the^-like. But even the very best of these works has given us only slight guidance 6n « 
- tl^e crucial question. of what^an and ought to be done to overcotneciirrent constraints 
' on foreqWtiqg, constra[pts that preveat fdrjecajtlng: from making the kinds of 
contributions^that couldjotherwise reasoriablf%e expected of it. 

w * : \ • • -^'^ ' *- \ \ I ' ' 

> Suggestion^ abo^iftd^, of course.- Lackkig, however, has been an attenfpt to view 
^ and review such sugggstioris in corftext with each otherW Against a comirtoa backdrop 
'x>{ actual experience in forecasting. Also missing frbmW^er disctfc^ions has-beeiTa" 
careful ^nd systeniaticeffort to. single out those (fiffTculties'Aarcan be dealt with only 
through research, as opposed^to, say, political actfoh, histitutional change, or 
edutationl^ Finally,-eyen where questions that best lend themselves to research have - 
been idem^fied, few^authors inQeed have 'tried to evali^t^ priorities among the 
candidates. In short, while most aiith^'s agree Jhat forec^fing i$ still one of tfie 
pririiitiv^ arts and that Y^ear^ch cafi make a difference in mai^jnstance^, the field is *. 
without a.research age^ida- The spccific^concern and aim.of thisfaiook istociescribe the 
elements of such an agena^ and then to organize and evaluate these elements. - 

\ The difficulties of such aii undertaking are beyond tlie competence; of a singlf^' 
individual, for^cCount must be taken of issues of philosophy, theb)y,.methodology, 
institufionalizatic^n, professionalismi^implem^tation, and use, and eVch of tHese sets 
ofissues myst be sb^n in a way that cuts across many disciplines. Forturtately, with the 
support of a grant from the U.S. Natio^l Science Roundatroti, it was poksiWe tod^^w 
upon -the insight arids^experierice of some of the worlii's outstanding authorities on 
forec^sting oin the^coir^ie of .4)reparing this volume. flTaaaition ' to thorfe who. . 
contributed chapters*to this book, important assistance'was received from the nearly 
organizations throughout the, world that contributed to the survcy^f ' 
research in pfiftgre'ss whicfe is summarized in the Appendix.' Antl, beyond that,. there 
'vyas alsq the direct participation of a number Of U.S^SF^ecia^sts.on forecasting who^ 
took p^t^jn. conferences conducted by The, Futiires Group iji January 1974— also, 
sponsored bj^ the U.S: National Science Foundation as part of this project— at which! ' 
many, of the chapters published in this book were first presented as papers and 
critiqued. The attendees included the following individuals: / * ^ 
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Harold S.' Becker^' . 
The F«turQS-Group . ' 
Glastonbury, Connecticut • 
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George Washington University 
Washington, :D;C. \ 

Nprman^C. Dajkey 
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• University of Hawaii , 
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University of Minnesota 
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^I^obert Lamson 
' National Science 4^dundation 
. Washington, D.C. / ' 
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Magda MjHale. • ' 

University of, Houston 
Houston, Tftxas . ' ' 

. John McLeod. • 

• World Simulation Organization 
» . . ba Jolla, California ' 
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Ne^y Jersey Institute of Techny^ogy ^; 
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Robert Parke ' - 
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WashingtonvD.C/' ^ 
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This book obviously jjfquld Aot hav^ been possible without the comments and 
cooperatioh of all of these persons^thosie ,who prepared papers,.those who. attended 

' the conferences, ihd* those^who contributed to thef wbrld survey. ^ ' , 

' ' ' ^; ^ • : ' : y '* ♦ - 

For a number of reaspns, I hppe tha^t this>bpx?k Will reach many audlencesr- \ ' - 
•educators and stiidents, planners and analysts, mana^er|,andpBaiicyihakers, and the \/ 
general public, or at least that portion of these\audiences which shades Wilfiam<'^ 
Faulkner^s belief that man shoiild noi merely end ure,^^bnt prevail. These pages came - '^..^^^ 
together at a time when it had- long beehtashioriable m me West Jo attack science; to"*; 
. debunk planning, to excoriate b ureaucVacy, to lament tomorrow^'and to applaud those / ' 
. who argue that sheer being is the antidpf^ tathe pajns of beco|ninig, that*mysticism is . / ^ 
the pureior the excesses of niaterid^^ >' * 

warm and strangetjr interpersonal soripsism( One may :or inay^-npt agre^ tha^^ 
attitudejj are in the end nothing more 'than a^r^cnption for m||^e. e^dwarice/ But it isr. ^ 
'^difficult to maintain that ttiey , can in any. way help mankind tp/prepiB^^ In that task, > 
where challenge and chaftge are feaj, aj[d Nyhejte the process of uiidlrstan^ing the one . \. 
, and controlling thcLother is laborious, it is imppsVible torignprie the future octo dismiss ' * ' 
- out of hanSthe only instrum.ent^ that c^inbrjiig thefiuture to the service.of man* On>ihct\^. . * ^ 
.contrary, thfese instruments, where-usfeft|t;ihpuldb^ I - 



Jlow fan this work cart go, h^i whatever the limit^— theoretical or moral4-it is clear that 
many persons from many backgrounds will have to be ihvolved. This boo'k offers them" 
the begmnings. of a framework for their efforts. ^ ' ^ 

Because most authors liave avoided^mathematifcs^e discussion should be, 
accessible to everyone in* the intended audiences. But a certain . familiarity ^v^cith 
forecasting is assumed by several of the contribtitors; ^ome readers may, therefore,, 
find it advantageous to read this book in conjunction with one of the basi^ works in t^Je* 
field.- Perhaps none surpasses Bertrand de Jouvenal's Art of Conjecture in the ' 
^consideration of fundamental i4eas and Erich JmsMs^Technohgical Forecasting in 
* Perspehtive'iti the pjq^ejitation of basic techniques, but references toinany otKer useful 
sources} popul^and technical; are- provided ift the bibliography. ,/ . ' 

^'l would like to acknowledge the Jielp I j:eceived.dui;ing this project from several 
colleagues at The Futures Group, particularly Theodore J. Goraoni^^ who >Orst ' 
proposed that such a stucly be undertaklen and who contributed substantiafly at many, 
points, and Janice Cohen; who assisted me -In distilling oCit the various candidate 
research proposals (analyzed in Chapter 18).^ Special thanks are also.owed to Jyne 
Salisbury, who not oAly superbly typed a very, difficult manuscript, but who alsq 
managed dozens of names, hundreds ojpulilications, and' thousands of other details 
professionally and with good cheer. 

Claire Connellyla consultant to th^project, did thacopy e/Sitin^ speedily and vvell. • 

Finally, 1 would also like to thank Robert Lamson of the UiS. National Science 
'Foundation, .who served (with extraordinary patience^ and cpoperatipri) as ad- 
ministrator of tlie foritract which siq)porte4 mufch of the work reported here. 

As editor,i%ould dedicate this volume to EdU'ard S. Quade, who set'the stage; to 
Theodore J. Gordon, whahafl the idf a; td the contributors, who made it happen; and 
.to Micfi^le and Robert', who, among others," will judge its worth. 




- ' * ' • ' * ' . ^ Wayne,I. Boiicher 

^Octo|ber'l976 ' 
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Chapter I- 




ction 



Wayhe I. Boucher - - 

" ^strologer^ mystics> chdrofnari'cejs, propHets, pay- 
,c|iicst hani^pices, and other k;nd6 of soothsayers and , 

^ seers, inbluding; priests and princes, have traditionally . 

' had^ th^ corner on forecasting, .^v^n -foday- ^hese - 
worthier have'by far the greatest influence of all those 
who Seal VitK the future, affecting (as they do)#the , 
expectafi^ns" and actions of hundreds of millions of 
persons daily. This situation is ifot likely tQ change in 

* the foreseeable future, but the twentieth century has 
.'witnessed thefirst cqncerted* and sustained effoijs. to 
makaj^ change. Indeed, these efforts— directed in^xt 

lj^iqv/a^h\^^xng forecasting less of an art and mpreof a' 

;science—lia^ not only begun but>have4n tict become, 
rmor^*^ and more widespread, 'o'rganaedj^.and 
;rSpphist jested, partfdulariy since the end'of World War * 

^ when, in Jacob 3roi^wski's. words, the atomic 
feottjb brought aviliza\ioi> "face tb'face^ith its own 

, implications.^ * ' . • 

\ ^ ' ■ ^ . ' " > , -I? ■ 

"^^'^ Tlje couyi6tipn fs now increasingly shared that it is 
. no longer merely, profilable or hefpful 4o explore^as 



way or another to gaining greater insight into) the real 
.opportunities for chpice and intQ the implicati'ons of 
. the use of these opjfortunities.* * ^ ! 



The Futures Movement . 
in General J V • \ v-^ . 

No one knows just how extensive this' activity. >l, 
whether jn number or type of mstitutionj lAv^lved, 
number or backgrq^id ^bf pVactitioners, levels or 
sources, of Yunding, numbers-land of , studies,. oV 
whatever.* But various nationlil an^ iritematioha# 
surveys make the* total number of individuals and, . 
gr&ups strikingly lajrge— so large, in fact,' jtfiat it . 
possible to. speak Ayltjhout exaggeration of a world wic 
Tfitures movenient^, T^K\ movement. >hiay be 
characterizecl roughly as '/^mbra^ing all of . those ' . 
persons, . 'whatey^r^their ajffiliation, engaged iiK 
forecasting or pfediciibrt ivitb a view toward taming* , 
the futvffe— leashing .^it Y^herc .necessary. ' and 



t Js 



.jjarefully as possible the coiu-ie jbf trends, arid the .cfolhesticating it wber^^ssible.„ 



iikelihoQ'4^ of potential events. It is necessaiyv- The 
i explanation— ^s ^tbis niagnificent and yet terrible 
cerityry'lias dempnstjated -more {han*o^ceyis*that 



. ' without jceener foresight, jyitfiout a more reroonsible I 
^ anticipation^ some highly' desirable possiB)1ities will " 
• licrtainly^b^niissed ^Jtndl some curren^djetisioli's will 
^ Jiayc't'egrettabre, perhaps di^aistrous; cons<?quq nces in a 
,^ tQihorrow tftat. ccruld materialize ^o quickly that man 
would'^be-ppweriess. to do anytWng to^^rotect himself 
'Vfro#' tftem, ^ ' 



Looking at the futihre" has 4hu& tafem^n a^very 
^: serious side. And a vocation of avocation fthas also, 
i^^ib^eomc sgmethftig of asgrpwt^^^^ th/oughput 
worijd, 'because ^ accompanying this.: change^ in 



implj^ir premises 6f the^sootbsayers that tl^ future jg^ 
tptally outside oif.ma'n's contrpj and that,. at b^st, it dSln 
4nerely.be Jfpr^fold ^s^ a sequence*of nece^ary truths. 
And while theit ^{jproacheVtotpres^eihg;^^^ 
* the future yary across a spectrum that jnpludes nairpw 
economic oMechnolo^ical forecast idg,, the! w , . 

science fiction, the estabfishing of cpmmunes, ,Jaiid 
rioting'in the streets^ they i|re^a^oneJn beb^^'^^. , „ . / 5 
they thought that ^tbi^iCcMev^inent^of at Jeast spme . . 
desirable* laltcrnatives. restsi entirely upjonvcqns^^^^^ 
^ ^ctipn,' that, action rests 6n^decisions, t|^^^^ 
Jfl'est pii Corccasts, andlhat forecasts ; 
^ eXcursi'Qi^intoiheiflethp.ra:^ 

The growth, size, aM cojmppsition^pf th 



■attitude tpw^^rd thefuture, and tp spnie exteritpausih^ nioyement f$ indicated^ albeit , only appro^n^^ 
it,* fids beejri t^ inVcntipn or redjscoyery orhew\ . " tl^ surveys mentioiTfed' b?f^^^ 




percent, not unexpectedly, werg^ffnndustry, with the 
' rest distributed ^mong government, academia, and 
independent research centers such as Jh> Rand 
"Corporation.* Extrapolating from these 100 cases, he* 
estimated Ujat just in the United States some 500-600 
corporations had an in-house capal)i4ity; additionally, 
he concluded that about 500 corjjoratipns (many of 
them jnc|u3ed in, the pV&eclipg group), plus an 
unpounted number of government agencies and 
foundations, drew upon the forecasting services 
provided by outside private or nonprofit firms* 

^ Between 1968 and 1970, the Long-Term Planning 
and Policy Division of the Counci]^of Europe surveyed 
forecasting irtien countries of Western Europe.^^ Of the 
292 organizations which it identified, 101 were 
governmental, 66 were* in. universities, 12 were 
nongovernmental international ^organizations (e.g., 
Europe 20OO), ^nd the. remaining 113 were pVivatVor 
independent nonprofit grbups. " • . ^ ' 

A^glotal survey was undertaken in the spring'of. l970 
by De^ Houghton a;id qthers in England.^ They^^ 
identified ^nd ^nt, a questionnaire to^490 individuals" 
and organizations '(ij)cl)^|fng ad hocg(koups)"that they 
considered to U [Jsi^ of the futures movement. 
Response wer^ received from 269 sources in 
academia^^overnm^^ industry, foyndations, and 
elsewhere. Another. re^asure of international activity 
can be found in the a'nnual surveys conducted for*the 
past few years by the IRAQES group in Rome. For 
example, the 1972 directory lists about 200 organiza=^ 
tion3, principally nqngovernmental, that sp'66ifically 
•claim to specialize in forecastinj. In^total, however,, 
some 700-800 persons and organisations are^listed— 
thus including n(iany of the friends and^cquaintances 
of the futures movemjyit.^ 

John McHale of the'Un^^sity of Houston has 
^conducted twoMmpoYtant surveys of forecasting in the 
UniifixkSJatesfthe first'ini969M97fl andthf sf^oliciTn 
1971-1972.5 Jhe growth in the number of practitiopets ' 
between the two -studies is suggested by the data in the 
table h,elow- In each study, government oaajl levels 



NUMBER 



PARTICIPANTS 



1969-1970 
Survey 



1970- 1 97J 
Survey 



.Invited (institutions and 

individuals) Trf7..^^.9 



356 



. 527 



Responses - 



139 



204 



accounted for only about S^ercetvt of the resppnses. 
Most of the responses came from individuals (who 



_may or nlay not have been^-affifialted with an 
organization concerned 'with forecasting),, but iifter 
them industry \fas most* important (witTi over 20 

, percent of tht* I'espo'nses), foNpwed by the universities 
^which went from 10. to* 1 5 percent between the two 
surveys) and the nonprofits (with some 10 percent), 
and then, in miich smaller'^rcentages, associations 
and religious g^ups. ^ 

^rom time to lime, W. W. Simmons of Applied 
FutJires^lnc.^ in Connecticut, survey? organizations as 
well as ad hoc groups and publicatigns thraughout the* 

*free world that appear to be involved in what Simmons 
calls "exploratory planning," which he defines as^he 
search for ajtern^tive futures in the period ^bout 15 
years from the preseht. These reviews ace informal and 
lay fio claim to being comprehensive, but the results are 
interesting in that they tend to.eonfirria what other 
studies show about the growth of int^rfest in studying 
the future and the distribution otthe work among 
various sector^. The re'sults from the first three reports^ 

.are shown in the table bfelow.^ ' . - * * 



NUMbER OF RESPONSES . 

1 ^ ^ ' 

. " ' ' ■ November October 

SECTOR ^ 1972 * 1973* 1974-1^5 . 

y ^ ' purvey Survey ^ S urvey < 

Corporations and business . ♦ - 

associations 25 44 j»* 55 

^ — — ^ , 4 

Govecnmcnt agencies (U.S. - ' " * % 

and foreign). !. . I6 . ' 34 ^ ^"S^^ 

Inctependent centers (pri- * • ' . * 

* ^ vate. ^nonprofit. : _ . * ^ 

academic, etc.) 44 79 99^ 

* TOTALS isT 213 

Fmally, there ar^the results from a surve^ made by • 
We,Fufufestjfoupin-August'Nav^mbe?:J273d^^^^ • 
the course of research for this b,ook. The aim of the^ * * 
survey was to determine the kinds of research projects * 
curreiffty being conducted around the worjd having to 
do jiist ^ith the advancement of forecasting itself.^ 
Because* it was' important to the' objectives of the ' 
research project as a whole ^tQ contact as. many 
organisations as could befound, the,studies;mentibned 
above, as well as a iflimber of other sources, were . 
reviewed carefully to extract names and addresses. 
- Altogether, 937 institutions in 42 countries' wer^ 
identified,^of which perhaps 850-900 appe^red^'to have 
completed' at least one suj)stantiv^ futureg^oriented . 
♦project 3vithin the last Tew years, assuming a very 



^ generous jJefinition pf what constitutes a futures 

* project. .. ^ ^ ' 

*0f the 937 Organizatiops invited to complete The 
Futures GrdupYquestiOnnaire, 532 were based in the. 
United States/ 90 were from elsewhere in the Americas 
(mamly Canada), 224 were in Western Europe, 36 were . 
in the tJSSR and Eastern Europe, and 5^ were from 
other areas (primarily .the Far East)? About 15 per^t 
of the invitees responded*— a reasonable fig'ufe, 
considering the questian that was askejd — and for these 
resgondents the percentage distribution among sectors 
M||s as follows: 

Individual 5.4% 

Industry . : ^ • •'2'h.(> 

Government r . .8.1 

Independent Research 
Center (privatevor nonprofit) . . 23.6 

Association ^9,5 

University r. 29.8' 

In short, ^hilp the numbers vary widely from survey 
to survey, a few inferences can be made from theSfe 
data. First, no less than 100 organizations'ii^the United 
States, plus probably an equal or greater rviKmber in the 
rest of the world, are willing to associate themselves 
with the' fututes mcrvement, and most of these 
organizations are actually practicing forecasting, at 
leas^ part of the time. Second, the»number of persons 
involved is no doubt many timeg greater than the' 
estimate of^ organizations. Third, the number of 
individuals and organizations in the futures movement 
has groWi) rapidly and m^y still be growing.^ Finally, 
njost work fs beirlg performed in 6rganizations, and of 
the organizatjons, about 50-80 percent worldwide are 
nongoverq^rnentaiy^that is, they^ are industrial grouRS, 
academic cejit^s, private or nonprofit consulting' 
firms, voluntary groups, and so on. 

Many other signs provide additional evidence of fh^ 
sudden burgeoning of a serious futures movement. 
Most dramatic perhaps is 'the* post-World War II 

* U*i{^uring. oi .books, articles, reports, ^newspaper . 

stories, nevy'sletters ancj other pul)lications-concerned. . 

with the future, either as an object of possible study. 

(e.g., essays on i^he philos^phyNor practice of 
^forecasting) or, a* repository of potential ' 

developments warranting acttial sttidy (e.g., the future 

of tjie family, .of ocean shipping, or of the Common 

-Marl^et).,TKe 1971 IRADES directoryj^ for exajmple, 
contained a bibliography of 3*,000 items; another effort 
in the same 'period led to the cataloging of more than 
20,000 titles. Neither^count, however, is even remotely 
indicative 6f the actual publication record since 1945.^ 



But they do point in the right direction, and they also 
highlight the fact that **the futures literature" has 
begun to be recognized as a separate category. This is 
signaled as Well by the appearance and increase over 
• recent years of journals ^'d newsletters specializing in^ 
articles on or about the future:'^ ^ 

Beyond publications, there, are other signs. The 
upsurge in meetings and conferences explicitly devoted 
to the future could be mentioned, and if there were time 
. series data on these affairs (which there are not), they 
would probably show at least a 10- or 20-fold increase 
over the, past 30 years. Allowing for every kind of 
subject matter, from the fixture of printed circifits to the 
future of^ mankind, from the ipethodology. of 
forecasting recidivism to the m^hdds of modeling 
global dynamics, it is plausible to imagine that, on an ^ 
annual basis, an average of two or three such m^e^ings 
are held every day somewhere in the world and that tl^^is 
number is increasing, , , ^ ^ ^ 

Even more noteworthy is the fact that members o( ^ 
, the futures mpvement have increasingly begun to trafn 
' (anithus multiply) their successors. This is happening ^ 
in nonacademic settings (such as the Industrial 
' Management Center headed by James Bright)' ' and in 
the Established forecasting organi^^ations (which ' 
provide on-the-job training) and also in ^ the * 
educaTional system, on all levels. On the college ^and 
university level in the United States and Canada, where 
Ihe pattern has been investigated, the results may welj 
be representative of changes in other coiinfries. In 
1968, only about a dozen schools were offering cpurses 
for credit qn tift study of the future; in 1 969, there were 
about 30; in 1970, there were 60; by 1972, the number 
had doubled or tripled again^ Similarly, from R970 to 
1972, the number of courses offered at these schools 
increased from about 40 to nearly. 200 (and perhaps as 
many as 400, if the data were extrapolated to the entire 
populati'oa).*2 Most disciplines appear to have their 
futurist now; as Eldredge puts* it, "Practically every ^ 
imaginable subject has been futurized, every problerii 
stretched into the future in this quite ^aqia^ng hodge- 
podge of courscs.**^^ 

As suggested earlier, and as even 'the raw.Jiumbers 
presented so far would ^eem to indicate, "hodge- 
podge!* may not be a bad description of the totality of 
aims, activities, and accomplishments within^ the 
futures mpvement itself, despite- apparent ag^ebment 
on one or t>^, basic principles. Fortunately, it is not the 
purpose of^his book to'crhique or'tp attempt to 
imjpose a Vatioqal striicture dn the entire movement, 
the very fecundity of which seerhs in fact t6 depend 
primarily^pon its uniquely ebullient and probably 



* unanalyzable diversity. Rather, the main concern in 
this volume is with a single small segment of the futures 
movement: the work of*thos6 persons and organiza- 
tions engaged in what hal come 'to be called futures 
research. » ^ ' * ' 



A Oefinition of Futures Research 

Though the term '^futures research" has achieved 
general currency,'^ it still is without an accepted 
definition. X few years a%o, John McHale made an 
*effort to discover "wtet those who said they were 
practicing futures research meant by the phrase. 
Regrettably, the differences -between the answers he 

. received were so great that a synthesis .was not 
possible. '5 Outcomes lij^ this have led a number of 
observers to /conclude 'that the issue is "not very 
important anyway" and that it would be fai^tter to 
"get on with it*"— whatever "it" is— {he argument being 
analogous to the one expressed in the saw.t^iat 
"geometry is what geometricians do." Obviously, a 

' person can be a successful futures researcher (or 
geometrician) wUhout. being able to define his field, 
and yet, just as obviously, it would be helpful to have a 
definition,, particularly Jor the use of students, 
potential participants, and clients outside the field who 
are uncertain as to how futures research relates to other 
kinds ofjorecasting or who. might wish to consi^i^r-i 
what it means to>"do" itJ^ " ■ 

Yhe contributors to this volume wha would call 
theqfiselves futures researchers ^ and Nvh© actually 
attempt to define the term in these.pages are no more in 
agreement with each other than are similar authors 
elsewhere — or so it seems,_if Jhe words they use arp 
taken literally ^ij|^ertheless, there is a possibility, with , 
a bit of history taj|f)port it, tha^t the dif/erences,may b^*^ 

' superficial and that a definition can be fr'ameti to whfch " 
th'ey and n)ostpther\)ractitioners of futures research, 
would assent. This possibility, whic|i arises precisely 
through examination of contemporary papers-and 

* reports by; futures reseatchers (that is, through study of 
what they •^do"), lies in viewing futures researdPfrs%a''^*'" 
branch of systems analysis. * , 

^ Of course, systems' analysis itself is not easily ; 
defined, but-E. S. Quadc of The Rand Corpojation, 
where It all started, has articuteted one of the better- 
definitions— one' which is adequate for bur purposes 
here. After reviewing (3pd dismissing) $everal narrow ^ 
formulations, whicjh amount to equating systems 
analysis to a particular method, a fixed set of methods; 
or*a kind of repoit^Quade concludes: 



We would suggest that, properl^^ speaking, 
[systems analysis] > is a research strategy^ ai 
perspecUvcr on the proper use of the available* 
tools, a practical philosophy of how best to aid a 
decisionmaker with complex problem^ of choice 
under uncertainty. In the absence of a good brief , 
definition, systems- analysis . , . can be 
characterized as a systematic approach to helping 
a decisionmaker choose a Course of action by 
investigating his full problem, searching out, 
objectives andMlieniatives, and comparing them 
in light of their consequences, using an ap- 
propriate framework— insofan as possible x 
analytic— to bring expert judgment and intuition 
to bear o/t^e problem 
The 49 Words in italics Were \vritten with great care;, 
they compress much, and they clearly defnand a close 
reading. But there is no^mistaking five of the key ide^s 
in this definition. First, systems analysis is emphatical- 
ly hot a particular activity; it is an "approach" to a 
particiila^ activity. As such, it is not a task that is either 
done or left undone, but i-ather a "research strategy" 
that is mher adopted or not ado'ptedJ^ Second, 
systems, analyrfs is policy-priented: the analyst's 
principal role is to provide various kinds of informa.- 
^tion, all intended to help a manager C*yecisionmaker") 
to act.'^^Third, systems analysis is torOblem-orientcd: 
ftie only^ occasion for analysis is Uye xecqgnition— 
perhaps tentative— of an existingor pdk«ntial situation! 
y^?t mayrequire action. Fourth, white systems analysis . 
>aVtempts to be as rigorous as possible in methodology,^ [ 
: it- is pragmatically oriented: analysis is impossible,; 
without Jhe conscious use of models of tine kind of 1 
anoth€|r, bujt the models choseq should be "ap- ' 
pripri^te" to the problem and should take account of 
;"|MdgiTtent arid ^tuition." Fifth, s;^stems analysis, is^ 
future^-orierited: as remarked earlier, ^dedsions" 
^ necessarily imply forecasts; additionally, toinvestigate 
the '*fiilj problem" is to see it and a range of alternatiYe ' 
solutions in their substantive richness andpomplexity.. 
ihrougfrrftie'^ ^. ' ^ , 

' - Now,^^^tures'i^esearch" is substituted for^ * 
;^al^s'* in these fiye points^ or in Quade;s definition - 
as a whole, we seem^jto have ^ gqod general statement 
of the major attributes mentioned by most futures ^ 
rwearchets theniselves in defining their occupation.^o 
Futures ,t;esearc\» ^hey have said, is a neW Way of 
lGokmg^^t*'thfe Tuim^ {er ww.!i'a,ppro^.c^)\ a ' 
practical enterprise that focuses pn effecting change* 
(the iitvention and as^Qssment of actionable policies).,, 
If cannot 'and does not tackle^e future in i^ts infinite 
possibilities, but rather subo^mizes io^ the level of . 
issues that can be usefully ^Ifrsued (the study ^of 



proljlems).. Its techniques are varied, and thechoice of 

ofie over another is determined m l^rge^part by the 

ijajare of the problem (pragmatism in methodology). 

Ajd'd in forecasting and evaluating a* spectrum of 

' alternatives Relevant to the problem, it is especially 

^ ' co^c^rned to carrj tjijs analysis out to ^he end of the 

future perio^ of interest (ifis futures-oriented). If one ' 

grants these propositions, the question is no longjsr 

how (utui^es research differs from otl^f, kinds of 

activities within the futures movement, but how It 

.'diiPfers frdiri systems analysh. *^ • • 

• * \- , ^ ^ ' ' 

A Wholly satisf^ctq^.^answer is proba'bly not 

.possible, if pnly bfedSuse It often happens that futures f 

researchers find tfiemselv^ss working on ' the- sanie , 

^ problems, 6r at lea^t in the same areas, that are being • 

studied by .systems analysts who would not consider 

themselves \jo be futures researchers. Thus thQ - 

difference^ that exist between the two may be said to 

""exis^t'^ore'in degree or Relative emphasis than in Rind. 

V As i brapch of systems analysis, then, what sets 
futures research apar^-is first of al^ifs special emphasis 
on. making , explicit the subjective impressions and 
"models*" of reality that are shared Jb)' particular groups 
wkhin society or withiii particular organizations and « 
that ujtjderlie (and, in fact, often determine) the choices 
the^e groups' make. If the future that ultirftately 
materilalizes is likely to be shaped Ijy a group process 
th*at.jrijtf>fves a confused recollection of history or an 
unqueSrbned belief about . the permanence of a certain 
way.pf4oing things or a bizar:re dhderstanding of nmn 
or aiiiubious set of expeclations^bout future chan^, it 
is exceedingly impc^tant to know that. ("If we believe 
absurtlitie^r said Radhakrishhan, "we shall commit 
atrocities.") Getting at these opinions and subjective 
models insofar^^. specific problems are concerned 
"offers 5ome pronSise of Seeing more clearly the meaning 
of ^roposed-^actions, It also,can provide a firmer basis 
for anticipating what the consequences' of particular 
actions might be before they are taken. At the very 
least, eliciting this information can make it possible to 
understand better the possible evolution of the wwld 
of grqatesjt interest to the group and thus to minimize, 
to some extent, the uncertainties that wijl inevitably 
attend major choices or developments. 

Futures research not only.coqducts investigations in 
what^ might be called policy;Hpriented. social psy- 
chologyi but also attempts to gather and organize 
o.thej* equaUy intangible kinds of infwmation pertinent 
to*decisions:.th^ nature of potential vatU^ changest of, 
new patterns in ^ the interaction of people and 
jinstitlitions,vand of the J)61iefs that may be held by 
those who *will^ inherit the effects of 'our choices. A . 



second'defining feature of futuresr research, therefore, 
is that it tries to describe and forecast these matters, 
sometiroes by synthesizing information already 
available in Jhe literature, sometimes by developing 
and testing a model, sometimes by cbnd ucting a poll or ^ 
other j^idgfpental kind of study involving a group, and 
sometimes 4>y a personal conjecture on the^art of the 
analyst. By itself, however^ this information i^of little 
value^ The futures researcher rnakes it useful in the 
policy context wJien he interrelatbs^it with other kinds 
of inform^'tion — concerning,, sa^, prospective 
developments forecasted by economists or 
tecHnologists^fof the practical purpose ofsynthesiz- 
ing a^ reasonably comprehensive picture of what the 
wprld, or sorrte aspect of it* might be like in the future if 
things- relevant to the problem in hand cqptinue as in - 
the past.2' The result "standard" or "surprise-free" 
world, against whfch, .again, policies can be tested. 22 * i 

The very essence of futures research, however,- lies in . 
emphasis on the use of its soci^fpsychotogical data, 
forecasts, and special syntheses of forecasts to open the' 
realm of choice by ^neratiTiga//'^r«a//v^futures^Such 
alt^^nalive futures are, in effect, yariati||is on the 
standard World, ah^d ^eir use — as^ policy-generation 
and assessment tool— is precisely the same. Writing in , 
1967, Andrew Kopkind had some very sharp criticisriis 
of the "future-planners," as hecalled them.23 His essay ' 
is still well worth reading, especially by futures • 
researchers, but he erred \yhen he attacked the creation 
of alternative futures^as being, of all the activities of 
futures research, "the most furf, but also the least 
responsible." He was wrong in thinking it fun, and 
was wrong in thinking it Irresponsible, at least Un* 
principle. (Surely it*is irresponsible if it promises too 
much, as has often happened. And surely it is 
irresponsible if the reslilts are'known to be inadequate , 
to the particular need and the user is not warned, as has ' * 
also happened more than»Ofice.) The point in principle 
hinges o^ the fact that thc^ standard world is worth ^ 
studying precisdy because // seems so probable and 
because it is wortlf asking if this world, in all of its 
major "fea^tures, is really the.one Nve want. Put this ' 
question can be posed and answered responsibly only ^ 
with reference to speclfi9, well-defined alternatives th'at 
are to .arse^tent withwyiian's power, wathin the time * 
frame. being considerecB^ 

ppcourse, since sonn^-aspects of all imaginable 
futures arc now withiji our jpowej, this effort pould be / ^ 
endless. Nevertheless; , so(ne of the possibilities; * 
particularly those'that might evolve within or around 
our current institutional fram^jvork, are un- 
questioliably jmf)ortant candidates for analysis^before 
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committing ourselves, out of mere inertia, to the 
standardjworld'.^ence, at^ts heaiir futures research 
vcan be sai^J to place greater stress on developing and 
applying methpds for sorting but the possibilities 
deserving close examination and helping in the work of 
examining them, ^specially through the integration of 
judgmental and analytic dajta. 

^ On this characterizatibn, futures research adds a 
.diJifinctive and important perspective to systems 
anal>sis. But futures Vesearch dpes not replace other 
kinds of forecasting., whether performed inside or 
outside of systems analysis. Rather, it builds upon the 
results tliey can provide, it extends Ihese • results 
^'systematically mto the realm of judgment, and^t see|f;s 
tosj^pthesize the whole into self-consistent and policy- 
I'elevant iAiages. highlighting possible issues, oppor-... 
Jilnities. ''^iid policy alternatives that can make a 
difference vis^vis the achievement • oj" alternative 
'goalK"^ • . 

The^fqagrnent of history that adds plausibility to the. 
idea* f)f subsumir^g^futures research under systeipis 
analysis/ has to do with the early evolution of systems 
anaiysi|24 As this approach began to define itself in 
actual experience, it was recognized that one of the * 
most sig*nificajjt&atures of thi? new enterprise was its 
attempt to cope jvhh what Quade, in the'deSiiition 
quoted earlier, calls the "full" problem. Unlike 
alternatiye approaches to problems -involving 
1^ decisions under uncertafhty,.which typically take the 
p^oblejns, as stated, and set^about solving them, 
sjste'ms analysis insisted oi? another tack. To see 
' problems in their entirety, in all their difiTensions, . 
'"'cametomean— among other things— that the analysts 
must be free t^ask whether fhey are, in fact, proble^ns 
pi" the "ri^ht" problems. ThismeantTVn^urn, that the 
scope^of anylmportant inquiry had to\e substantially 
/ broldened. In such ^ases,. however,, sipce no one 
person could "possibly have all of the information 
jei^uired ta ensure that the iitvestfgation Was indee'd • 
comprehensive,^systems analysis demanded a mul- 
tidisciplinary outlook, one which inv61ved assembling, 
teams of specialists ffom fields as diverse ^ engineer- 
ing, econo^nics,. pqlit'ical science, maihemati^cs,' and 
^ philosophy. ^ ^. • ' * I ^ 

The actual effort to bring different Viewpoints to V 
bear^on the sa|ne cOTTplex prpblem and to do so in such* 
a way .that key assumptions were made as explicitly as 
possible,. soon convinced most systems analysts th^tat 
some ppiW star^dard analytic techniques muist faifand ^ • 
'lhat judgro ent^fh c mysteriou^,^ process .whereby 
values/ attitudes, and beliefs are/piade to gufde our 
expectations aftd preferencgs— must cpnle'intJ)'pray, * 
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just as it must come into" play in most of thtf established/ 
social and physical sciences.25 Indeed,- they realized' 
that judgment had to be exercised from the. verj^- * 
beginning, in • the identification o{ - factors, 
relationjjhips^ aftd goals that should or could- be 
considered. As it turned but, thjs obvious perception ^ 
about the centrality of judgment in 'the analysis of 
complex systems w^s to b*e. of greater moment, than 
anyone could have'guessed then. The reasqn is that 
some analysts were/dissatisfie*d with the conventional 
way of dealing wjth subjectivity, which at best was ' 
merel>; tp admit it^ presence, to warn about its possible 
influence, and to "recommend to the decisionmaHer— 
the user of the systems analysis— that he somehow take 
it into accounit when and to the extent he .thought 
appropriate'. These analysts believed lhat there had to , 
be better me'aHs to derive and incorporate judgment 
formally in the analysis and to communicate fts 
influence to the policymaker^ Thi^ hope led f^em to 
experiment with novel methods of eficitjng, evaluating, 
and integrating human opini6n in systems, studies. 

What happened as a result is nlot just that such 
techniques were devised— After all, asltfr. J^^on told 
us, nothing is\losed to dih'gence a^iclhard'^k— but. >> 
rither that these techniques (scenario writihg j^-an >^ 
example) imnlediately proved us&ul in an aprilication 
which was dnly dimly foreseen: forecistirfg itself. The 
* , examinatibn of current anh past Jelationships tor 
values or situations is likely io be imrio5sible )Vithout 
the use of judgment; the explbration and syntliesis of 
future states of affaifi, especially as ohe.goes farther 
and farther out in time, js certainly impbssible Without 

* judgment. These techniques provided! a >yay.l It is 
I hardiy surprising, therefore, fhiat the mbst famdus of 

"them all was instantly dubbed Ithe Delphi lechrlique,' \ 
' after the Greek oracle. ^ \ v\ 

- When the history of futures 'research il written! its 
'origins will tilmost, certainly be tracef to th^se. 
innovations in methoclology— not^o.much\hecauseW 
their intrinsic merits or even beWuse on the truV . 
femarkable' interest they generateW throughout the? . 
world as they became known, but primAril^ because^ 
these innovations now form the;verj\corepf the set/oP 
techniques that, characterize. the*practice\of\futiires' 
research. Thus, in searching for meanA to^griapple with ^ 
."fufl" ^jojblem^, systems analysis. inadverientW but 
decisively. trartsformed forecasting, making it pdssible 
(^nd o1)liga{ory, in many cases) to use thesexnew ' 

• opinipn-gathering techniques to clarify, iugment,\and . 

♦ extemi pbjection5,.rprepared t'hrough\ customary 
\methods, such as mathemadcal trend jexWapo^ation, 

and to obtain certain otherwise unobtainable kiftdsW 




information about the future. Thereby, it gave birth to 
.futures research.26 . 

\ j^s a distinct approach, futures research has been in 
the\backgr6und of systems analytic.work for about 25 
yeire. Ij seems t^have first-come to the f<5re?with the 
pubiicatiofl in SeptemJ[>er 1964 of thc classic study by ■ 
Gordon and Helmer on the pel{)hi technique.^' Four 
\ years^iter, to the month, the'institute for the Future— 
^he first \orgahization in the United States^and one of 
the first in. the world, formed to undertake futures 
rkearchfiill time—came intoexfstence. Since thenT the 
number of organ practitioners, ancl 

publicatiojis has multiplied at a rate approaching that 
of trie futures movement as a whole. 

PurppsesW This Book 

Enough time Jias passed an^ enough research has 
now been performed to make it worthwhile to examine 
criticany\the cl£^ims and accomplishments of futuits 
research, With a » view toward assessing where the 
activity stands totjay, where (t might be heading, and 
where further progress may be slowed or stopped 
eStird^ because of theoretical or practicaldifficulties. 
For a variety of reasons, it is particularly important to 
ask -whether future^s research l^as proven or can prove 
c^paile^bf "ihaking forecasting less of an art and more * 
of a science/* Behind this phrase lies t^e possibility^of 
recognizing futtiresf research as ' a discipline— a 
possibility that has been mentioned with more 
frequeftcjf-in recent years. Mucli mor^e important. 
however,.is the further poissibility of realizing a vision' 
first articulated in this centtlry by H. G. Wells: 

- I must confess that I believe quite firmly that an 
inductive knowledge of a great number of things 

^ in the futureMS becoming a human possibility. I 
believe that the time is drawing near whe^n it will* 

"'^be possible to suggest a systematic exploration of/ 
the future. And you must not jydge the^ra^ 
ticability of this enterprise by the failures oCthe 

\ past. So/ar nothing has been attenipted, so far no 
first-class 'mind has ever focused itwlf upon these 
jfssues. But suppose the laws of social and political , 
JJevelopment, for example, were given as many 
brains/\yere given as much attentioiK- criticism 
and discussion as we liave given to .the^ la.ws *bf 
chemical combination during the last>50'years— 
what might we. not cxpkctV^ v - ' 

Wells jurged his ^-daders to keep in^mind the example 
provided by the science of geology: ' 

; . ; . if it has bee;)i,possible for men by picking out 
a. number ^of suggestive and,;sign1ficant loolnng 



thing$ in the present, by comparing them, 
criticizing them, and* discussing them, withU 
perpetual insistence upon' why? without •any 
guiding .tradition,' and indeed in the ,teeth of 
established beliefs, no construct this Amazing 
searchlight of inference into the remoter, past— is 
it really, after all, such an extravagant and" 
hopeless thing to suggest , that, by seeking for 
operating causes instead of for fossils and by 
criticizing them as persistently and thoroughly as 
the geological record has been criticized, it may be 
•'possible to thro:^ a searchlight* of inference 
forward instead of backward and to attain to a 
. knowledge of coming things as clear, as universal- 
ly convincing and. infinitely more important to 
mankind than^the clear vision of the past that 
geology has opened to us during the nineteenth 

■ c'entury? , - ' , 

♦ 

His conclusion was as follows: . \ 

1 . . . suggesi to you that, along certain lines and 
with certain qualifications and limitations, a ^ 
working knowledge of things'^in the future is a 
possible and practicable thing. 

X 

\ Despite the histpricaHy important worK of individ- 
dal scholars like Pitirim^ Sorokin, Willianj^ Qgbum, 
and S.. Colum Gilfillan,^^ the proposal ini^Ucit in 
Wells's conclusion'.^was hardlj; noticed again' until 
midcentury. Writing in4946, S. Lilley w^s thus able-to. 
poiht to some of the, barriers that still had toi^be 
overcome before this "science" could be< achieved:. 

There hay been as'yet no important attempt to 
. undertaken in detail the fundamental.anafysis that - 
would b^v^Tequired to found a science of predic- 
tipri. Tlie varions attempts, though of ten. made by 
men expert in, th^ie^ific methpdr have not yet 
been carried out on an*essentially scientific basisr 
The <best that can^'said is thk they are^ the 
♦ products, of aelfte intuition," modified by k ♦ 
rational, byt^ar from system^ic, survey of the 
available evidepce. Again, there has been npthjfcg 
in the' nature of a *^schoobiOy prediction*'-^, 
bringing together of a stiitably balanced team of * 
scientjsts; techlialogi«ts, ^ historians ^ahd 
spciolo^stSito give tho^e se^ral 4ears of \york 
that are essential to the foundation ofjiny science;. ' 

. Nor has there be^^hy notable deyejopment of 
that other and looser form of co-bperation that is 
frequently so frtitful, in which several workerljirv 
a field publish results, ciiticjze ahd'comnient on, 
the v^ork of othecs, and by Their mutuaj interact 

. tion advance the science they are interested' in. 



• [Thus*,] t*he question isj couia^the teamwork 6t . 

^ many, devoVed'to a reallf scientific analysis cfftlie 
causation involved in technological progress, giv^ 
the sort of resuh' that is required? Cdyld it ma^ke' 

. possible pre4ictions of 95 or eVen 99 percent 
accuracy on whichjt would be pos^blejo take 
spcial actionl^o ^ ' ' 

.All these conditions, and. others, have lonjg beei;i 
satisfied, at least in appearanpe, but Lilley's questions 

^ remei'n. fsloreoyer^'a gpod riiany additional questions 
have been raisecj'ahd seek answers. 

4 t" ■ ^ 

Tp proA/ide* these answers, it 1s first necessary to 
examine the present state-of-the-art of futures 
research, not only in methodology, but in ev^ry> other 
dimension, as suggested by the outline in Table* I. 
-Some authorities who have already auempted such a 
review have1)een dismayed by what they.found. Dror, 
for example, has concluded that the state-of-the-art is, 
to put it politely, ''lindevelpped";' worse yet, endless 
repetition of ;iccepted ideas has taken the place of real 
innovation: 

Careful perusal ofJuture^s studies hterature ^nd, 
even naore so, of the proceedmgs of the four main 
international cQnferences,V leads hie regretfully 
but unavoidably tothe conclusion that theVate of 
innovation In futures studies, both ,in 
methodology and m substantive' ideas, is on\ a ' 
marginally decreasing curve.. Read three main 
books in methodology, read a dozen books lt>f 
substantive ideas op the future, and look over the 
proceedings of the Kyoto Conference— and yoi) 
have g6t i^ll! . . ..Clearly, the urgent need is foi 
iftnova/ive work, ^ new'' idea^, better\ 
^ "hiethodologies, new designs, rathQ? -than for 
^harinjg and resharing what has already been 
shared several times over^^ 

In effect, it is one purpose of the chapters in this b60,k\ 
. not 6n]y to repeat Dior's analysis, but ^Iso to widph it 
so that topics, like those^ft the outlinp' ^re at l^ast 
touc^ied upon! , 

/ \ ..... ' . ' 

Againit this background, it is then necessary to 
explore the crucial issue of whether ihe strengths that 
are fou;id can be enhanced and the Iffriit^tions ^or 
weaknesses can be overcome. Has futures research, in . ' 
whole or in part,, gone as far as it can go? A second ' 
purpose of this book is to try to formulate answers'to 
thfe question, to distinguish wish from reality, and to 
discern blind spots in the perceptions of futures 
researchers (or the users of futures research) about this 
vocation. Symbolic of the significance of this question. 



is, the publication by The, Rand Corporation of- an 
analysis of iht Delphi technique which conpludes that* 
"convenjional Delphi Js basically an unreliable* and * 
^.scientifically invalidated technique in principle and 
probably in practice"— this, ju^t 10 years after tWL . 
-T^' publication of the origina^.Gd^ljpfT-yelmer rep^M 
which was so influential in establishing futur^^ 
research. But tjie author goes well beyond Delphi: 

Consumers of information on the future need far 
better advice and protection froru contributing 
' professionals than they have gotten ib date. The 
future is far tdo inapprtant f^ the hiiman'species^ ' 
to be left to fortune tellers' ^ing new versions of 
old crystal balls, jt is time for the oracles to move 
out and for science ti^n^ove in.^^ 

The language is harsh and the logic is fiawed, but the 
thrast is clear. iSimHar ideas have been expressed ) 
elsAvh^Ve. Of the contributors to this voliwne! some^^ 
agree, most disagree, 'but all cast further li^ht ^n the 
. issues involved, f . ' ' 

Firially and most importantly,' it i^ necessary to 
inquire how the changes in futures research that are in ? 
fact deemed possible and worthwhile, rtiigfit best be 
accoritplished. s|qme of them, of course, simply could 
' be al owed io occurs specific conscious action may not 
[ be necessary or desirable! Fof t^c rest, howev^ direct 
\ action of €ne kind o^nother vfould be j-equiredf* 
\conferences,™w publications, widej: dissemination of • , 
Wisting information, the creation of n6w institutions,"^ 
• original research, dhd so on. The mafoi;^concern of the 
chapters injthis booTc Ms the alternative of original^ 
research. What research projects are most needed?' * ' 
.What problems^caji they overcome,' or^help' to 
•overcome, if tfiesf projects were completed successful- * * 
ly?\What opportunities^ jpan be enhanced? To what 
ejjtent woiUd futures research * be,. aj|fected if these 
stuaies were performed? '^i 

If \har been argued by Theodorkj. Qofdon^rand^ 
* ,many\ would agree, that, "futuresxesearclj is % ' 
.embryonic discipline, a collection ofstebhniques arrdf* 
e^tifrtate. With [oniy] a p&rtially unking pRilt>sop^y. , 
\ [As sucn,]jts research agenda is'immerfse.''^^ This book 
^arose principally from an interest investing this 
.argumenl.^5 ^^^^ ^s will be' seen, 1he^.c6ntribytors 
overwhelmingly concur. Hundreds.of research projects 
*aVe suggested in, the pages that fqlloN^* of these; a 
re\narkably largie number are directed at the most 
fundamental issues facing futirres -research*. Taken 
•together, t^ey define ati- least^ the beginnin\s^^of -an 
Agenda that obviously warrants prompt, thoughtful,* 



TABLE 1 



A POSSIBLE FRAMEWORK FOR EVALUATING THE STATE-OF-THE-ART IN FUTURES RESEARCH 
(Six Working Categories 'of Interest, with Representative Types>of Problems), 



I. PAlLt)SOPHlCALAND CONCEPTUAL ISSUES 



Possibility of "k'nowing" the future 
Thd nature of time 
Defining **rate of change" 
* The nature of probabiht^ 
Futures research as a science • 



Criteria (accuracy, rationality, reproducibility, etc) 
SUBSTAXTIVE ISSUES • 



Subjects chosen fox forecasting in the past 



I. Areas of most emphasis and the sigruficance thereof 

2 Areas of least emi^hasis and the significance thereof 

3 • Stateld criteria for jelecHon 

4. Possible unstated crfteria (e g . Ideological differences, 
attitudes in particular sectors^ such as academia, 
government, and industry) ^ • 

5 Reasons for success and failure 

1. -In social forecasting ♦ 

2 In technological forecasting ' • ' 

3. InJ"o"recas?H^g vaJut-changes 

METHODOLOCrCAL ISSUES 

A. Possible improvements in types of;nethods 

I Judgmental techniques (Delphi, games and 
* sinfiul^tions. polls and surveys, scenario^ 
writing*, etc ) 

2, Quasi-judgmental\and mathematicaj t^ljniques.(trend 
-correlation and ariply^fs. computer models, matrix 

^ analysis/ etc.) 
Possible impibvements ifa monitoring systems^ 
Problems of synthesizing\forecast^ from* different domains 

PROFESSION A>^ ISSUES ^ 

A. EdUcatioh and training in Itutures reseaT€h '^ 

B, Problems-i^lving standarHs - 
\. Ethical standards In" tht practice of fiitures research 
2. Publication standards (lechnical and popular) , 
Relationship to. and lesSons \x\ methodology or Spplica- 



tion to be learned from, similar activities 

1. Established disciplines (economics, sociology. , 
aiithropology. psychology, ppliticahscience. * 
biology, ejc.) 

2. ' Multidisciplinary approaches Ksystems analysis. 

opcrations reseai^ch. management science, policy • 
science. risk"analysis. research and development 
. planning, corporate planning, technology as^ss- 
mcnt. social indicators, value ahalysis. etc.) 
Other areas (the 5rts. parapsychology, history, etc.) 
utionalization *of futures research 



3. 



V. 
4 



VI 



C 



C 



'D. •"Institutional 

1. ' Academic centers ' <\ 

2 , Nonacarfemic cejiters (industry, government, etc.) 

3. 'Professionai'organizatioYis » v 

4. IrUernational centers * 

ISSUES OF COOPERATION ■ 

.A. Influences oa cooperation arid collaboration 

I Institutioiial form » - ' 
^ 2. Sources of support 
• • 3. Political factors, domestic or international 
4. Ideological factors * 
B Problems of communicating research results 

■ i. Time delays ^. ^ ' ^ 

2. Publication costs • ' ^ 

3. Language barriers • ^ * ' 

ISSUE^F IMPLEMENTATION AND. USE . 

A. . problems involving use of-the Jiterature 

1. Dissemination systems ^ 

- ' 2. ' Storage and retrieval systems ' * 
^ 3., Handling of proprietary, classified, or otherwise . 
sei^itive ijiaterials ^ ■ ^ • 

4. Pfobleni^of minimizing duplication of Work 
,B/ Use of ^nd abuse" of forecasts • ♦ ' 

In monitoring systems - ^ 

2. ' In planning systerps 

3. lo actual decisionmakttig 
C. Means of improving the usd of forecasts 



cooperative, and sustainecl a^ftnt\eii by practitioners 
of futures research ^nd by othWl individuals ^nd- ' 
organizations that would like;/to\ extend futures ^ 
research to that uttermost linjjiy\i|t^ can fairly be 



said that ^he has gonfirrfied or denied the possibility 
that "a working knowledge of . . . the' future is a 
possible and ifracticable thing.*' * . ^ 



^.FOOTNOTES 



. » Encl^'Jantsch. fechnologjtgl Foreca^ng.m FerspectiveJiPam: 
OrganKation fbr Economic Co-Opcralion and DcveloMfienu 1967). ' 
DeSpftc. it's 'early daler this* volume, remains one of the few , 
indispc risible books on the plTriosophy. techniques, and »uses of'^ 
forecasting. .* • * ^ " ^ 

(-•'European Inventor^^f Long-Term Forecasting Activities.** 

' Fiitiyes Vol. 2., No. 4 (December 1970). p 3^7. 
. * tharies De Hoghton. William Page, an'd Guy Streatfeiltf. 

' . . .And Movi' the Future: A PEP Survey of Future Studies, Vol. 37. 
Broadsheet 529 (London. PEP. August 1971). 

* Social Forecasting Ideas. Men. Organizations. Activities 
(Rome IRAbtS 1972) Incidentally, the directoncs pubhbhed b> 

. IRADESare unqueiitionably ^mongth^b^sisburcesofinformatjon 
00*. the movemeni. even though the user musl^. endure all of the 
prortlcms that ond would expect when editon» wh^e native lan^iw^e' 
is Itifilian receive questionnaire responses in manv BifferoHi 

^ungmigcs and i(ien issue them in Tngli^h without benefTt of . 
professional trarfslatiorf: » * ' 

• i John Mchale. Typological Survey of Futures Research in the 
US (Binghamton. N Y Center for Integrative Studies. School of 
Adva nced Technology . State University of NewTork. 1970). and A 
Continuation of the Typological Survey of Futures Research. U.S. . 
'(Binghamton. NY Cciitel for Integrative Studies, . School of 
Adva^nced* Techncjlogy. Stiite University of New .York, 1972). As 
illustrated in Chapter 16. loese- reports contain a good d,eal of 
additional <JetaiU)CJbe Ofioi^em^nt, such-as the academic training of 
the participai\t$»; areas of, |rpfessitfnal interest, sjze of nheir 
organizations. mclfiS'ds usciH^d sd on, Mo^e recently, the'results 

^ from an international questionnaire survey were published: see John 
McHale and Magba^^Ccldd^^ijcHalc. Future Studies: ^n Inter- 
nasionajl Survey (New York: ^j|ted Nations Institute for Training' 
arid Research';' 1975) ni>hisstu|)r, 3,000 questionnaires were mailed 
and 926 returned, of which 414 ^cre ffomnnstitutionsand 512 from 
individuals (254 of whom respoi\d^ on th^r 6wn behalf, yhile thQ . 

/Mmainder responded for their. ii^^\utions). 

* W W Simmons, Exploratory^ Planning Briefs (Greenwich, 
Conn • W W. Simmons,*Novembci*roi2and(Dctobcr I973).and W. , 

Simmons, 1974^1975 Explora^ry; planning ^c/e/j (New York: 
Center (or Planning ani* Imp\emc^tatron of the Arherican 
Management Associations, 1975). ^ \i ^. , 

' A summary of thf survey result^ is jirescnted in the Appendix*. 

» AI!owan<^e must be made, of qourse, for thf fact that those who 
conduct tl)c surveys arc becoming bctterat Vd'cntifying potential - 
ret^pondehts. My own impression is lba\^th^growth in^ganizations 
has^^csseptially stopped, except perhaps \n academia, while the 
;)i^mbcr of practitioners is Continuing to Visey but at a much slower 
rate th^Jn5hc;l960^I970' period.*^ ' \V 

* ThcViSiography in this book irt9ludci^ . 
mcrel^^ a s^^^l subset of titles^rawn aimdst Exclusively from'thc 
English-language literature Off just the fast decairpn the possibility • 
of studying^tlic future. Moreover,* it bmits the Irabstantivc work, 
■which is easi|y the Jargest 'categorjA^If a 'substantive futures 
publicationc^ii' CiKjcfined as a^lf-contamcd dpcuiijcht (b9ok, Aews* 
irtagazi DC art rcic, or whatever), which includes at llait one forecasted 
event that can be unambiguously confirmed after the projected date * 
'of 6c?cu^rehcc aSj^fi&ng occurred or not occurrerf^e.g., thf GNP ot . 
the United States will reach $2 trillion \ft current dollars by 1982). I ,v 
estim^e that at least 100,000 such publications now appear annually: 
in.EngIish alone But this is a yery conservative estimate indeed! even 
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for English-language items, because among o|her tilings, it leaves 
totally out, of account all of tho^~ publications that project trends or 
thatjndude those very interesting ^d sometimes very important 
forecasted events vyhich are too imprecisely stated to be cpnprmed 
after th'^ fact or;'^hich eithei^asit ^desirable goals or/^clare 
intentions..- ^- ^ * ^ ^ 

It would, however. Jbe^ mtsiakaejo read toojuuch 1nto-4his 
development, import^^, thou^*^it' is to tft^ estabhshmeni of 
forecasting as a discfplihe. -siijcc 'most popular, ^cademip , and 
\technfcal journals have always carried such articles. Proof x)f 'this 
pVervation. if proof is needed, can be found m Micliael Nfarien*s**A 
World institute Guid*? to Fututcs P^iodicals," Fields withm Fields, 



%No. 12 (Summer I9l4)^pfi. 65-^61. Which describes, in addition to. 1 8 
non-Enghsh-peri^odlcalsand l| futures-newsletters, the 100 English- 
language periodicals Marien^u^ed >R) be "most relevant to the 
future " Not surprisingly, the list of400 inijudes the^three or four 
futures journals (TTie Fuiurisi Futures, Technological Forecasting 
ami Social' Change, and' Long "Range Planning)rx\o\^%\ixpx\i\n%\f 
either, the rest of the list Consists of publications that wogld be 
known to most intelleciaals. hut hardly be 'oinsidfef ed by the^ to be 
futures-oriented, despite an occasional^ article on forecasting, 
s planning, chartge. or the fiture. This is nQt a criticiskn of Marien's 
**Guide.*' which can serve several purposes; but it is a reminder that^ 
^bne need only specify hij criterion .for identifying a "futures 
periodical" and .$uch a Wix can fall readily into hand. (Marien's basic 
criterioa wasthis: "If a-pwflodiciirseenied to me to promote broad 
and creative thinkmg {abX)ut the futur<|jhat^s also vigorous and 
responsible, and. of potential, benefit to 'mankind's interests, tliennt 
was iticluded.l TIfe siggificani poim Is tliataTrposl^ll journalsVnd 
magazines have more and^more frequently^iiblished articles off the 
future. * J 1^ 

"In J 967: the Industjial.I^anagement Center offered \Jhat 
appears to havt been,'the-Yirst 'coulrsc, outsf^e 6f 'acadeniSa,*on 
. technological forecasting, arid this activity has ciffntinucd smoe then. 
The', first course documented in James 'R. Bright' (ed.)w. 
Technological -Forec^lingfv Industry and Government:. Methods 
fln^ •>4pp/;Vfl/w/w"(Englewood^Clifft. NXT:* iPrentiCe-Ha^l^ Inc.. 
1968). Taj^en together with Jantsch's bopk (fn. ^), as well as the 1962 
report' by Ralph Charles Uni,jT.,.Tfchnological EflKcas'thg, 2nd: 
ed., -Report ASD-TDR-62-4J4 ^Dayton, Ohio: W^^hi-Patterson " 
Air Force Base, Aeronautical Systerfts-Divlsion. June 1962), this 
vojUVne x:aptures very. well the state-o^jjii^^t in techifological 
fofecasting in the l^'s. / \ ' . ^. ' 

•2 These figures are from H. WeniworthBIdrcdgc,"Educ^^tion for 
Futurism in the United States: Ah.dn-CJJing Survey aftd Critical ' 
Analysis,** rTechnologicql Forecasiing and .Social CJtange, * Vol. 2 
(1970]. pp. 133-148; -Biily Rojas. caching the Fi^,*" Change 
(January-FebruaryJ97l), pp. 17.19; and H. Wentv^Jfh "Eldrcd'ge 
and Billy Rojas, **A Mark^Il Surv^'and Critique of Futures 
Research "Reaching in Nortk 'America,**' Technological Forecasting* 
and^cial Change, Woh 4 ({9131 pp^ 387-407. A 'third survey, 
reporting mu^h-the same results for theperio<S973-J974, v!^s widefy 
{)ubltth^ See, for example, H. ^Ve/itwoW* EWredge, '^FutureV 
Studies ^yhc University,** Fields' within Fields^ No. I4^(W^terJ 
1975). p|.\69-80. or Eldredge, **University Education in Fyture 
Studics:.A M^fk III Survey " fzi/«r£'j( February 1975), pp. 15-30. It 
should be cnentioned that^thcse surveys go far, beyond countirtg '' 
schools, courses, professors, students/and subjects. They provide 
,What is pfcrhaps the best^apcount of current thinking within academia 



about the value of studying (or teaching about) the future .Another 
excellent sourct of information is David C Miller and Ronald L, ^ 
Hunt A Graduate' U\el Surve\ of Futures Studies. A Curriculum 
Devehpment /^roym (VVa^hlngion. D C. Office of Education. U.S. 
Department of Health. Education.iand Welfare,* August 31. 1972); . 

• sec. as well. Harold G Shane. Vie Educatiorval Sigmficahc\pf the 
Future (Bloomington. Ind ' Plji Delfa Kappa. Inc.. 1973) 5^ 

* ^ Eldrcdgeand Rojas."A Mark 11 Survey andXntique."op.r//., 
p 399 • / f • 

Over the yearsj^great many other names have been used:* 
futurology, futuristics. futurism. Yuture* studies! future research, 
mcllomoiogv. and so on. ExccfTt as noted later m thetew.ihei,c may ' 
be taken a^rough synonyms fo? each other and for-^TuiurcT 
resc«i,rch " < 0 . 

Fora sampling ofthcdcTiniiions.4eeAppehdiAG(pp^69.72)oT' 
the first of the two studies cued in fn. 5 The sample is fascinating 
. throughout Consider, for exanpC. just^^oinp of th^ genera usc(f in 
the definitions "the study^ . "the assessment of . . , *\ ^'the^ 

• process of study, analysis and simulation of . "the effort- 
to" **.**tlre study, forecasting, design. and realization of . *".'*aiY 
organi/.ed techniqite for ^ "."an investPgation of probability that is 
• "."educated guesses about "."tie search for.' .".and so on 
Predictably, the specific defining termS foilowiag thes'e phrases are 
even more varied. " ' * 

It might also be useful to^hoMMnirOjpective individuals within ' 
- the field who must certainly wonder from time to trnie about what it 
IS they, are "doing " * 

''E S cQuadc. "Introduction." in E S Quade and W.^t.^Boucher 
(eds.). Systems Analysis and Potilv Plannii^: Applications jn 
' Defense iScyv York American Elsevier. 1968). p. 2 (Italic/in the 
, original.) ' ' / * t 

"* That this distinction has a practical significance is illustrated by 
the fact that novice systems analysts, no matter how w^jljjtrained ■ 
academically, often find it difficult to discover where and how to *' 
^*<*^gin their first independent work op a real-world problem, (ffie 
same i^ often trde. of course, arftong novice futures researchers— 
including some who are experienced in systems analysis.) CoUo-* 
quially. howev|r tftc distinction is constantly blurred, though rwK* , 
dented w . '~ 

Needless to say. the analyst and the manager can be the same 
persori (or.the^me groUp) We can and sometimes do adopt a ' 
systems aijproach m generating our own policies, individually 6r 
collectively, as we week to mollify our fate, enlarge our freed/)m. / 

• ensure our legacy, and ^manage" our lesser •affafss. But .i»\hc / 
ordinary life of organ i/allons and of sc(ciety. the ahaiyst and the / 

.manager are usually n,ot the^me. Indeed. it,is frequently the case L 
that pohc>makrffg is complicated or cssentiaify blocked because the / 
rcs|)onsibiIuy for ont function or the other (or both) is too diffuse./ 
^ For reasons considered-at length in Chapter 12. this conclusipiY 
holds only far practitioners outside gf the Communist o>bit. Whife 
increasingly becoming enamored of NV^stern^style systems analysiL 
"the Communists defind. practice, and rationalize "prognostics" iit a 
manner that is still unique to them. . , - ^ 

2' In an impressively candid and thoughtful discussion. BersnarB^^ 
Ca/es remarlcs that f arlier studies of the future suffered "front one 
basic fault' their autffors were prophets of the future; they had no 
^ notion of how society hangs together,- which elements' are' rjver 
susceptible. to change than Qifier>. how society as a system/real 




works. Modern future research is trying to correct this deficiency." 
^ [Cazes. "Opportunities and Pitfalls .of Future-priented Research " 
' in G. R. Urban (ed,). Can We Survive Our Fu/W'(New York: St. 
Maatn's Press. 1971). pp 351^367; the quotation is from p. 352]. 

22 For a good presentation 6f the concept of a "surprise-free" 
world.4eei^erma^ Kahn and Anthony J. Wiener. The Year^OOfi.-A 
Framework for Sp^culaiion ori tl^e Next Thirty^Three Kearf (New 
York: The Maomillan^Company.\l 967). ^ 
' " Andrew Ropkihd, *The Futuf^ Planners." The New Republic. 
, Vol. r56. No. 8 (Febjruary"25: 1967^. pp, 19-23. 
— Z^* For greater detail on what follows, see in particular Bruce L, R. 
Smith. The Rand Corporation: Case Study of a Nonprofit Advisarv 
Corporation (Cambridge. Mass.: Harvard University Press. 1966) 
and. m'^ajess scholarly vein. Paul'Dickson* Think TanksiNcw York: 
Atheneum. 1971). 

" Pn this essential point, see Olaf Helmer and Nicholas Rescher. 
"On the Epistemology of the Inexact Sciences." Management 
. , Science. Vol. 6. No. I (October 1 959)^ pp. 25-52." ' 

2^ictor C.^Ferkiss, in his admirable book. Technological Man: 
The Myth and the Reality (New York: George Braziliier. Inc.. 1969). 
offers a somewhat different lineage. ^"The techniques of systems 
analysis and the study of the future wWe borA as twins" (p. 24).' 

TJieodor^e J. Gordon and Olaf Helmer. Report on a^Long- 
Range Forecasting Study, Papef>.2982 (Santa Monica^Calif.: The 
Rand Corporation. September 1964); an abridgement of this study 
appears as an appendix ip Helmer's Social technology (New York: 
J Basic Books." 1966). For historical perspective, it should be npted" 
that the first work on Delphi and associated judgmental techniques 
beg^Jat Band in I94&-I949. . « 

HjG.' Wells. "The -Discovery of the Future," Nature. Vol.'65. 
1^0. 168,4 (February 6. 1902), pp. 326-331: the following quotations 
are from pp. 328-329. * . - • .> ' 

See C>]apter 5. ' \^ 
^',^.,Lilley.^"Can Prediction Become a ScienceT' In Bernard, 
Barber and Walter \\\v%c\\ (eds.). The ^ociology*of Science {Htyfi* 
-Vtjil^: The Free Pcc§s of Glencoe, 1962). p. 145. li^ 1949. Ossifi. 
f^echtheim formallS^called for the creation of "futurOldgy ."a science • 
1^ the njodest sense of being "not so. different from some ofahe 
humanities(forinstance,'musicolQgy)orfrQm the social sciences(for 
/instance, history or political science)." See Flechtheim. 
I "Futorology— The New Science of Probability?" in AWm Toffler 
^ (ed.). The Futurists (Njcw York: Random House, f^2)^pp. 264-276. 
^ Oslo (1967). Kyoto (1970). Washington a970),-3hd Bucharest 

'2 YchezkeJ Dror. "A Third Look 'tt^f Futures Studies.**" 
Technological Forecasting andSocial Change. Vol. 5, No 2 (1973)^ 
p. / - / 

'''H.*Sackman. Delphi Assessment: Expert Opinion. Forecasting, 
and Group^ Process. Report R-I283-PR (Santa Monica. Calif.: The . 
^^^^Xorporation. April 1974). p. 73/The preceding quotation is 
from p. vi 

, ^ Theodore J. Gordon. "The^ Current Methods of Futures 
Rescarclj.r iiKJ^Ivin Toffler, The Futurists (New York: Random 
Hduse. 1912): p. 188. , ^ ' ' " ' ^ 

" In fact, the original researcls agenda^nsidere<('duHng4the 
course*of pry>armg thjs volume was the list of problems offered by 
Gordon in the paper cited above. 
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Cdmmonly used morphologies of forecasting tech- 
niques are reflected in the outlines presented in texts on 
futures research such as those written b>y Jantsch, 
Brigh% or Majtmo. ' For the most part these morph6l- 
ogies are necessarily brief and are either serial descrip- 
tions of methods or are partitions of the **space*' of' 
possible forecasting methods that seem to be defined 
more by the existing methods themselves than by the 
universe of possible methods. 

Although clearly- it would be impossible to define 
this linivjcrse unambiguously and for atli^ime. it is my 
hop^ in this chapter to set down a framework 'that 
points in this direction. I beheve that essentialty all 
methods- for forecasting can b^ located within this 

• framework, and the place for many not yet invented 
can be found. A classification scheme is presented here 
'for forecasting methods in the bope that it will suggest 
new^ethods and jTiIl spark discussion which canlead 

* to better organiz^ibn and improved;<;oinmunfcation 
within the developing discipline. ^ 

The general structure on \yhich this discussion is 
based is shown in Figure 1. In this scheme the methods 
of forecasting cag'be defined, in terifis of cohlrasting 
pairs of attribu*^Bs*The presence or absence of particu- 
lar attributes, singularly or in coriibinatton, uniquely ^ 
defines Aethod^ types. While such a list of facets can ' 
be extremely long, I focus here on what appear to be 
the principal pairs. I^et us consider these in^rn. 



Intrinsic Assumption-Related ' • '\ 
Fof|casting Methods ' 

• Intrinsic forecasting methods, as opposed Xoextrin- 
jic niethods, use forecasting criteria internal to the 
fprecasting procfess itself. Jhus^ for example, they do 
not rely on criteria that depend oii the use to which the 
forecasts will be p^t. * ' « , v 



Assumption-related intrinsic forecasting methods, • 
as opposed to proGess-^related or output-related 0lfl 
methods, are distinguished by their emphasis on the 
kinds of assumption that underlie the forecasting 
procedure. Clearly, forecasting^methods may vary 
essentially independently with respect to their assump- 
tions and the sort of output produced "when these' 
assumptiorrs are embodied in a forecasting procedure. 
Moreover, a^variety-of differeht;proce(iures are clearly 
^ Compatible with a number of alternative assumptions ^ 
or kinds of outpyt. This is not to suggest that there are 
not natural affinitle% between particular assumptions, w 
particular, firocesses, and particular kinds of output. 
These affinities, however, reflect convQnience,custom,^ 
or commonalities in outlook far more often than they 
Yeflect^fundamehtal logical coiyiectiorft that cl)mpel 
the linkage of a particular p"roce^s or kind of output 
witb a particular set of assumptions. For example, the 
assumptions that underlie the method of forecasting 
• called "judgmental" bdow would appear to be-nipst 
. compatibje with assumptions that take into considera- 
tion unprecedetT^ed events (as in trend - impact 
analysis). 'Nevertheless judgmentaj methods clearly] 
could be used, for example, in the extrapolation of ' 
events by no means unDfecedentad. Furthermore, 
unprecedented events nrfi^t be forecasted by an. 
algortthm that depended upon other forecasts about 
t4ie future (since, by definiYipp, unprecedented events * 
catihot be forep^st from F^gtilaritie6 in tfie past). 



Periodic or Aperiodic ^ ^ 

.'Forecasting algorithms usually assume, in Effect, > 
thatjthe future will m some way repeat the past, Orie 
^major ela^ss of algorkhnis generates^'orecasts that are 
' the sums of simple periodic functions,^such as sine 
functions, differing* only in parameters suclTas their 
amplitudes, frequencies, and phases. For example^ 
spectral ^analysis 'and related Fourier-component 
^/decompositions qf past trend data may Be used to 
*identi/y" the simple periodic functions, wh^ sums 
- are projected into the future. Autocorrelation ^nd 
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autocovari^nce methods also are used to identify the 
V/eights and durations of cycles of periodic" compo- 
nents Ifasuffipem number ofpast^ata components is 
•identified;* then a'perfecl fit of the past data can 
always accomplished Und the forecast will be that 
Ahe future trend repeals the pa^t trend with a period 
corresi5onding to the time interval over which past data 
are^ available. Clear.ly, this is usually unreasonable, 
, because the availability of past data is not a fundamen- 
^ tal chara9tefist)c of the system about which forecasts 
ajc^ to beTi^e. .> v 

Usually, Avhat is done is^tQ forecast using only a 
relatively smalj'n'timher of periodic coplponents, the 
smallest number that conjointly **accounts" for the pre- 
ponderance of the variability in the past data. There is ' 
a variety of goodness-of-fit statistical Jests commonly 
used to determine which components to u^e and how 
many. ' • . 

One trouble with such an approaches that selection 
of the set of components to be used for foreca^sting is 
made to depend on th^ goodness of fit of the forecast- 
ing formula to past data. SucFan approach, unfortu- 
nately, neglects the possibility.tlfat a poor fit may be 
due to the influence of unique events In the past that 
uniqu^y perturbed the.tretid. A forecasting- met hod 
-that ass^imes that bumps or ripples in rhe past trend 
line must be reflected in the future 'by % reappearance 
of such bumps of by ^he presence of -a periodic cc5mpo- 
nent in the future trenfl tRat echoed such a bump or ripr. 
pie woujd erroneously predi'ctthrat a unique past event- 
would happen again and again. For e^xample, the one- - 
tinie-only achievement of escape (from, the earth's' 
gravitational field) velocity generated sharp upt^rd 
excursion irf the tremJ^rve representing the largest 
distance an object can be moved by human-generated 
force. There is no/e^son to believe that period icity^n 
. the* processes that led to this achievement would, for 
Example,, m^ke achievement 6f escape velocity from 
the' solar .system and the galaxy predictable by 
periodic-function extr^polationfrom these data. 

Anpther fandaifrental weakness* of periodic- 
function trend extrapolation is that much trend data 
clearly 5ho.w aperiodic secular trends,"such as the trend 
lipward in world population. Blind application of a 
periodic-function algorithm to such data might well 
generate a forecasteitrehd thar>yas a sawtooth curve, 
falling back to base-line minimum or "starting" popu- 
lation at regular intervals: 

Considerations such as'these have led to the devel- 
opment 'of* a variety of* aperiodic forecasting 
techniques. Like the periodic techniques, tkey are in 



the main component-analysis methods that fit past 
, trend data and then extrapolate the fitting function out 
into the future. The fitting function,* however, ianot.the' 
sum of periodic components but rather of aperiodic 
ones. . ' ' 

Like the Fourier analysis^ methods, such methods 
usually can, in principle, fit any set of past data to any 
desired level of approxitnation (i.e., they usually 
^ involve selecting a fitting functfon from a functfon 
/ fa mily sufficiently general that a member of the family 
can ahvays come as close as may be' desired to any pos- 
sible set of data). ' / 

Typical of such methods is polynomial curVe-fitting 
or, more particularly, the method of orthogonal 
polynomial component anlysis. This methocjfitstothe 
past data a series of components, each of a different 
pure algebraic degree— a x:onstant, a first degree or lin- 
ear term, a quadratic term, a cubic, and so on> It is well 
, knowathat any continuous single-valued functioncan 
6e approximated by such a polynomial to any desired 
level of accuracy. In general the greater the number of 
components xised, the greater the accura^^ that maybe 
attained. - Jr\ 

' . Usually preference is given to lower-degree compo- 
nents, and these are often.**extracted" first. Thus past 
data.jnay first be approximated by a constant, such as * 
their mtan. Then the "residuals'' or deviations from 
this constant mayjbe estimated by ,,a trend line, the 
residuals from<^e trend ^^^ay be estimated by a ^ 
parabola, a^ %o on. Witli periodic-function estima-' 
tion, there is-no corresponding hierarchy of possible 
periodic comjjonents, although programs may rely on 
human judgments to„give precedence to specified jtime 
intervals, sucK'as day, week, month, or year. Analo- 
gously, itjometimes mayjbe desirable to oveftide the. 
typical aperiodic-forecasting- algorithm's preference 
for lov^degree components. For example, suppose a 
trend curve cbuld be fitted exactly by the function 

y = x" - , ■ - 

Commonly used ortVogonal pplynomia^ component . 
analysi^algorithms Would , instead , fit a series of lower- * 
degree "components," so that by^thetime the eleventh 
degree was considered {if it would even be reached) its 
contribution to the total prediction variance wo,uld.be. 
quite small. ^ , ' 

A fundamental weakness :6f' polynomial curve- 
fitting methods is that they generate extrapolations 
that must go either to plus or minus infinity for the dis- 
tant future (and also, retrospectively, for the distant 
past). IJence, if the trend is extrapolated far enough^ it 



necessarily goes off scale. Moreover^ the fitted 
function is of odd degree, then the foreca3t ajbout the 
future necessarily goes to the opposite infinity from 
thatof the retrospective extrapolation. For example, if 
population growjh is- fitted by a cubic function then, 
according to the trend-fitting function, the remote 
future must trend toward' infinite population and the 
remote past must have seen (absurd) infinitely nega- 
tive population—or vice versa, \vi|h a positive infinity 
in the past and a ne'gative^infmity in the future. 

On the other hand, if the function is of even degree, 
then the two infinities must be of the same sign. Even 
if the idea that in the very distant past and very distant 
future the trend must be ta infinity is not too disturli- 
ing, it seems hard to accept the fact that choosing "Ian 
•odd or even ^degree- for 'the e*q6ation determines 
whether the distant future is forecasted to be like the 
diltant past or as different as possible. This is particu- 
larly disturbing because the degree used is often deter- 
mined by a goodness-of'fit test that. depends on the 
variability or turbuleri'ce of the past data, which hardly 
seehis relevant t^'^lpch sign infinity is approached in 
the limit. ^ A -"^ 

' ^^'i ■ ' ^ ' ^ 
This weakne|3, of polynomial curve-fitting methods 

contrasts 'with .the weakriess of periodic methods, 

which keep resetting the forecasted trend line to the 

same old initial value at the start of eSfch forecasted 

future cycle. Clearly what is needed is a^combination of 

periodic and aperiodic nte^hods, embedding them both . 

"in a more general class of estimation procedures, 'so 
that it wkl be possible to generate more reasonable esti- 
mates dbout the remote future, when 'this is relevant. 
(For short-term, as opposed to long-term, forecasting, 
the problem is rarely serious, because aperiodic 
forecasts do not have the^time to go off scale and peri- 

^ odic ones do not get beyond ^ ^jinglp cycle into the 
future.) * • 

Finally, it must be empliasized that it is rarelj'^rea- 
sonable to extrapolate usi(^ purely periodic or purely 
aperiodic techniques. Tllre are usually both periodic 
and aperiodic components'in a trend. Present tech- 
niques generally require sofn'e sort of precedence rule 
for extracting the .components— either the aperiodic 
components are extracted first and then periodic coni> 
ponents are extracted from some relatively undigesti- 
ble rjsidual or vice-versa. There is nothing in principle 
that" precludes treating, periodic and aperiodic compo- 
nents on a par with each other in competing for favor 
asr components that "accou^*" for trend data. 

Function Family Determining dr Function Family 
Aftuming ^ V 



As^ Karl Pearson pointed, out, the choice of a 
particular estimation or forecastiiig algorithtn rests 
ultimately on a purely judgmental selection of the func- 
tion family for which the necessary parameter 
estimates are to be* made, Thi« judgment is clearly 
beyond the realm of "Statistics- an unfortunate fact 
that brings with it a certain-sense of hopelessness aboi^t 
the rigor of Uie estimating process itself. Typically, the 
only recourse (and a very modest ohe) has been forthe 
analyst to experinient vyith several differeht function 
families, ujtimajely selecting the function that gets the 
best score on some figure of merit, such as goodness of 
fit to past data. . ' 

A new approach to this problem can be envisioned 
which uses a new class of algorithms— function famijy 
determining^gorithms. To do so, the notion o(si func- 
tion space can be introduced, a space whose elements 
are alternative possible functions. This familiar^ 
mathematical notion has not been used to deal with the 
•"decision''^ problem, largely because there is h 
. * nondenumerable infinity of possible -functions. 
HoweveCthis obstacle might be accommodated, as in 
the conjparable proSlera of the nondeitunjerabie infin- 
ity of possible subsets of the unit line segment dealt 
with in measure theory: by the construction of th'e equi- 
valent of the Borel subset of this nondenumerable set. 

f A function wi)l be thought of as consisting of a * 
sequence of jjrimitiye gr derived operations on oper- 
ands in its domain. Each operation will be either 

, unary or binary. The result in ail cases will be single- 
valued. Successive Operations are defined as acting on 
the -result of all preceding operations, as if that result 
were enclosed in a single large parenthesis.. 

For example, a function m§y stajt^with a domain, 
i the variable x, which ranges from negative to positive 
infinity. The first operation jnight be the arctan func- 
tidn, a^unary operator prodding a value in tjie range 
^-7r/2 to -TT/a^The next operator might be the binary + 
operator, operating on the result of the first operation 
and (since it calls for twp operands) the number 5.31. 
This would simply add '5.31 to the result of the first 
operation. The next operation might be the binary' 
' exponentiation operator, taking the result of the 
preceding step to a power specified by a second ope- 
rand, which , migh^ be, for example, the Original x, 
giving at this stage 

• ' ;'-[arctan(A:)+'^5.3i;]' 

The process could start with some finite set of 
primitive operators, for example/ the set of functions 
available in the standard FORTRAN library— +, - 
SQRT, SIN, SINH, TA>IH, l6gE, etc. If com- 
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ple^ numbers are included in thai^omain, ^en it is pos- 
sible to so define the primitive functions that they are 
almost alwaj^' defined. Alternatively, certain opera- ' 
Moris'* may be forbidden, e.g., arcsin(~3). . 

Th.e function space now can be defined as the set of 
all functions. that consist of a finit^ or denumerably 
infinite number of steps of defined application of the 
primitive operators. This space be further reduced 
by considering only those functions that consist of no' 
more ^ than som^ small finite number of operations, 
e.*g., tyU^ which would glye rise to ^ set of functions, 
suclTas, 

,{x + 5r29.32, SQRT(-x), SIN[JANH(;c)], etc. ^ 

The particular function to be used'^in a giv^n^case 
could be determined by applying a figure of merit to 
functions in a function sample drawn by random selec- 
tion from the function space. Alternatively, where the 
space was finite, alnuiiction^ in the space could be' 
tested. Notftttiat this approach treats numerical con- 
stants as ^et of auxiliaries to the operators. Since they 
afe infinite in*nurtt5er (or, in a finite computer^ of very 
larg^nqmbei:); it seems best that they should be drawn 

^ ^t*r»ndoni. Irt addition, the initial variable (x in the ex- 
^mpl^), plus all preceding stages in the evolution of the 
function [e.g., SQTRT(x)] sho\rtd also be available for 
^random.or systematic selection. If the selection is ran- 
dom, there would be a two-stage chqice> first, whethlr 

' or not to choose iLQr a function of x as Opposed to 
choice of a*constam^ such as 29.32; second, x or its 
function would be ^chosen 6r the constant would be 
chosen. ^ 

The greatest utility of this approach would be where 
the data are multivariate, fn that case, not only values 
of X (the variable to b^ predicted) could be used, but 

, ^so values of all other data variables. In any case, V/me; 
the time at which particular yalues pf.x are observed, 
would always be an available variable. Th|is a possible 

* twi^opcptipn function would always be / 

• . V - . .2/ + X ^ ^ - r 

V 

where t s^andsjor^the time (e.g., in years) at which x is 
observed. ^ / 

» Where the Ijmit on the number of operations was 
low, it woulfl[ be possible to consider every 
combination^ Tne function earning the best figure of 
iiferit in a given instance could then be selected. 

. At . this point, the method appears'to be-.siniply a 
slight generalization of the procedure of having the 
algorithm try several different function families. ItMs 
only a slight advance to^s^ggest that the function s^^e' 



may be sampled when the limit on the number of 
operations is not low. . 

Another innovation, however, is introduced at this 
. point. The set of primitive operators may be termed the* 
primitive lexicori^ of the system. The system itiay be 
designed to takefnote of each function derivedfrom the 
primitive operators that earns a **best^ figure of merit, 
and sucb a function may be added to the lexicon,as if it 
' ,wcre a single-step function rather than a composife. 
-^Thus the lexicon can grow, and effectively more and 
' more complex functions can-be used, as if the limit on 
.^the number of operations had been extended^ 

This innovation is compatible with both complete 

^ coverage of all- combinations of a small number of 
operators and.sahipling in the case where the number * 
of operator^ that comprise a function is.larg^ or the 

\ min\ber of primitive and derived operators is large 
itself. The probability of selecting a particular operator 

j as the next step in construction, of a function may be 
, made to depend on the frequency of its appearance in, . 
I ^^successful" /unctidns— the more often an operator ^ 
, has been used, the more its.probability of being drawn 
'^may be increased for additional use. Further, 'the con- 
text in which an operator appears may be taken into 
account;. For example, the likelihood that an operato^ 
is drawn may be made to depend not only on how af^J^I* 

^ it has contributed to a **successfur function^ but allbL^'' 
on whether, when it contributed, it was immediately 

. preceded by a particular operator (i.e., fwo-tenh. 
sequences of operators may be the unit of analysis, not*, 
just single operators). In the multivariate case, adjjist- 
ment of selection probabilities could apply not only to 

" operators but also to variables. ! ' * * 

it is clear that this entire method.could be iterate/i. 
Onpe applied to a set of variables to generate a set of^ 
forecasts ^bout them^ the entire procedure coul<iribe 
^ repeated,, nowoising an expanded lexicon of operators . * 
taking iYito account t^e functions selected in tKe first * 
cycle and also now^ing adjusted probabiiities of 

,drawing operators and|Variables in cohstructing furic«^f?t^ 
tions. It is anticipated tfiat this procediire wpuld in^^^^ 

^ many instances converge. Where thehguie of merit for ' ' 
a function's selection^ was empiii^lly ba 
depended on. actual success as a /w/wre p^^^ '-J, 

..would not be a mathematical question; it would itself 

^be empirical whether or not the sequencc^of functions 
to-be used to forecast the variables Vot^I<l converge* 
with repeated Iteration of the function-selection procc/^ ' 
dure witb probabilities adjusted. , ^ / 

Note that this approach, in its essentials, fojlows the 
process whereby analytical pn>cedures give rise.tpsini-., 
ulatiqns. In effect, the program^comes to'**believe*' in 



repeatedly useful operation combinations, and it 
comes to^ "regard" as "simple*! operation sequences 
that work. Note that since the sum*of thfe probabilities 
of alternatives must total 1.00, the approach effectively 
decreases the probabiliti.es of use in forecasting^effbrts 
of noncontributory operations and variables. - 

Since with each addition of a derived operator to the 
lexicon (a derived operator is simply a "successful^ 
function) the chances of fitting tl)e data improve, a 
procedure is needed analogous to a test of goodness of * 
• fit that would take into account something like the 
"degrees of f^eedom*^ availalJle^when making the fit! 
Otherwise, the procedure would tend to converge to 
some mcjr^ or less arbitrary complicated combination 
of derived o^'perations^that happened to fit the data 
perfectly. " ; ; * . ~ /• ; y ^ : 

t 1. * . 

The very Monte Cafrlo nature of the. procedure 
would naturally^provide such a test by providing a set ' 
of alternative fits to the same data. The obtained dis- 
tribution of figures of merit for the alternative fits to 
' the same. data would provide a basis for statistical tests 
of the probability that a new candidate con^tituteda . 
genuine, nonchance iniprovement in fit. There are very 
deep statistical and mathematical puzzles associated 
with deyelopmentof a rigorous and highly efficient test 
of this. kind, but it would not be too onerous to con- 
struct simple-nfinded ones, such as ones using Tsche- 
b-ycheffs inequality, that \yould almost^ certainly 
suffice. * - 

Bayesian cfi* Classical 

4 A point of some controversy in the CQiitemporary 
theory of statistical estimation has been the relatij^e 
^merits of Bayesian and classical estimation methodolo- 
gies. This issue is somewhat less acute in connection 
with forecasting because forecasting is Aot just another 
estimation problem but is, rather, an extension of 
estimation. . ; 

Historically, Bayesian methods Were developed with 
parlictilar reference to retroprediction. Bayes's ^heo-* 
rem provides a rule for calculating the probability of a 
particular antecedent, provided we know which con- 
^^equences have occurred and what their probabilities * 
would hejf the particular antecedent did indeed occur. ' 
Thus, for example^ we can conclude what the * . 
probability is that tLe butler skilled ^Lord Heathing- 
stoke, given that Lord Heathingstoke is dead, that he . 
was shot in the wrist, and that he bled to death from 
that wound, and also given the probability that if the 
butler sought to kill him he would have been successful 
jn his endeavor, the probability that he wo,uld have 



t shdt Lord tieathingstoke in the wrist, and the proba: 
bility thalf,11ad he been so shot. Lord Heathingstoke 
would have let himself bleed to death. • 

In forecasting, our problem is quite the other way 
rodnd. We have data abSut certain' antecedents in 
baud, and we are interested in their consequences. We 
knaw, for exantple,.that'the butler intends to kill the 
Lord. We want to know now what his chances «re of 
succeeding^ say, tomorrow. • ' * 

•The. possibility of using Bayesian methbds in 
forecasting Ihus arises at one remove from the actual 
forecasting'task. They are used, if at all, to estimate 
unknown populatiTon parameters 'to be used for for€^ 
casting. For example, we may wish to estimate a sec-, 
ood-degree component of a polynonlial furlction fitted 
to a past-data trend line. This will then be extrapolated 
ourtnto the future, in order to generate a desired fore- 
.casi. Givenlhe past data, and given the likelihoods of 
these data conditional on different possible values of^ 
the parjjimeter to be estimated (the second-degree com- 
ponent), we'may attach a probability to each of the dif- 
ferent possible values of the parameter. Typically, we 
would then»selecf the most likely. 

Classical estimation methods do not ordinarily 
assigij probabilities or livelihoods to possible values of , 
unknown parameters. Rather, they select for their esti- 
mates those^' values of the unknown parameters that 
give rise^to acceptable (often maximum) likelihoods 
for Xhe given data, regarding the data as product^ of , 
sampling from a popyiilaiion whose parameter^ are 
those to be estiipated. ^ 

A possibly embarrassing weakness of both 
approaches 4s that the probabilities orlikelihoods that* 
are found to be "best" are often quite lo\y. In the Baye- ^ 
sian; approach, this may be because thefre. js a..wide ' 
range of possible alternative parameter values; in the 
classical approach, tbis may follow from a large 
nunfbel* of alternative possible data samples. • 

in either case, the, probabilities involved- are best 
thought of as figures of rherit rather than as frequency 
ratios. The probability orlikeiihiwd to be attached lo a 
particular data sample depends critically pn thestatis- 
ticaf model that is uSed. A data sample simply is. In one 
sense, its only true«..probability is 4.00. , But this 
comment applies equally to Bayesian and classical 
metfipds. It ii brought into the discussion here to call 
attention to The fact that the distinction between the 
two methods is less profound than often appears, since 
botK methods share^ important, and questionable, 
common assjiinlptions. ■ \ . 



A key consideration is that,forany given serof data, 
if a Bayesia*n approach can be used to geaerateany par- 
ticular set of unknown parameter estimates, there must 
always ^xist a corresponding classical method that 
would give exactly the same estimates, and vice versa. 
The choice4)fetween methods generally should depend, 
therefore, on the qonvenience or n^tufalness of their 
applicatipn in a particular case; e.g., where a Bayesian 
approach is preferred, it should generally be because a 
classical model leading to the same estimate would be 
more contplex or loaded with more ad hoc assump- 
tions.- , " 

Experience has shown that Bayesian models seena to 
work better— i.e., generate Jiiore credible estimates— 
when external to the immediate data-gatherihg opera- 
tion there is a substantial body of kno^d^e 
concerning the relationship between-sample data and 
underlying population parameters. Alth6ugh it is gen- 
erally possible to make use of such information usirfg 
classical methods, ^ayesian methods -seem to lend 
themselves 'more naturally to the exploitation of such 
inform^^n. 

J^<he otF^er hand^ classical, methods seem t'o lend 
thi^rrfselves most readily to application in those cases 
where alternative conceptualizations of the relation- 
ship between data and underlying population seem 
^equally crediBle. These considerations all musft take 
second place, however, in questions of forecasting to 
consideration of the relationship between the past 
population (from which past data may be considered 
to have been drawn) and the futufe. Forecasting 
involves two sources of ^uncertainty: about the given ^ 
data and about how the data relate to the future. (See 
**Point or Interval.*') 

If either Bayesiaa or classical methods arq to be. used ; 
in an effort to deal with (his issue, they can?#nly do so 
indirectly, with a heavy load of assumptions. Forex- 
ampfe, remote past data could be used to forecast n^or|^, 
recent pas^ data, arid . either classical or Bayesian . 
methods 'cotild be used to, estimate parameters of a 
forecasting function so as to' maximize forecasting 
^accuracy or utility/ Either method could, in the limit, 
simply assume a particukr function— in effect, impose 
it on the data. In either case d^cey assumption would be 
that the relation of the future to thejmmediate^^t 
parallels the relation of the immediate past to the more 
reniote past. The meaning of "parallels*''would depend' 
on the forecastmg model used,*and here both methods 
would haVe^cohsiderable flexibility. 

There is a subtle advantage for the classical 
approach in that the algorithms whereby the foreycasts 



^re related to the past are likely to be more similar to; 
the algorithms used for estimation of past-dat^^,. 
parameters using classical methods than t(^the coFres-'' 
ponding algorithms for Bayesian metkods.Thu^ there 
would be more opportunity foiNsavings ajnd efficiency - 
in high-speed computation. 

'More fundamentally, we tend to think of the future, 

as contingent on the past, and not the reverse. But 

Bayesian methods make our conception of the past 

depend on the data shadows the past casts for>vard. 

This is both a strength and a we^mfess of the Bayesian 

method. It is a strength because it is in fact true that our 

. .only knowledge of the pa^t (as well as the future) comes 

from present data. The past is' as much a hypothetical 

construct asihe future is. It is a weakness, because it 

leads us to think about the past as if it were a sort of 

future, and this isaotacomfortableway tt) think offhe 

past. , - . 

* * 

In sum, then, the choicJ between Bayesian and 
classical methods seems less crucial in forecasting than 
in other statistical realms. It is overshadowed by issues^ 
concerned witli the inaccessibility of the future, about 
which we forecast and by the uncertainty of the rela-, 
tionship of the past to^that inaccessible futitfe. For the 
purposes of the present study, it would seem best to , 
regard Bayesian and classical procedures as alterna- 
tive approaches whose relative nterjts should not be 
prejudged. - / ' f ' 

Distributed Lag or MKrkovian 

Distributed lag forecasting procediwes allow past, 
events in a time series to influence future events over 
several -different time intervals. For example, the. 
.events at time /s may depend not only on the events at 
' time /4, but also on the events at times tu ii, and t^. 
Autocovarance and autocorrelation models are of this 
type. The most important development of distrib- 
, uted lag niodels has been for transfer function 
applications. 

Markovian methods make the next step into the 
future depend only on the immediate present. In effect, 
prediction is done by a function of a single variable— ^ 
the present sfate. However, since the present state may ° 
be a variable in a phase space of any number of 
dimensions, there is a formal equivalence between the 
class of distributed lag and Markoyian^jnoflels. All < 
cliaracteristics of the past' can b^ considered to 'be - 
implicit in the present. V * * 

Thus the.fund^mentalxiistinction is between those 
models in which the path to. tfie present state is irrele- 
vant and those models ih which it matfers. When the 
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^ path matters, a distributed lag formulationis generally 
preferable, even though a Markovian method ma^ be> ; 
' -fonnally possible. A Markovian forlnulation is prfef^rr 
able when there is no' inertia, for insftancfe, that tends to 
make a trend line cominue upward if it has beeo rismgV' 
,of late. ' ^ . . ' ^ 

Box and Jenkins^ Jiave developed a general 
* formulation in which the distinction between^the dis- 
tributed lag or Markovian approach is demonstrably a 
fofnial one. In most cases the choice should prpbably 
be made on the basis of data available. For example, 
where human judgmeijt Would estimate more com-' 
fortably transition probabilities among alternative v 
, states ofa system, a Markovian model is a natural way * 
to extrapolate into the future. On tlje other hand, a 
where judgment would more readily estimate trena ^ 
lines or impacts or some other distributed lag dala^* 
format, there is usually little point to converting the 
data into a form suitable for Markovian analysis. ; 

A particularly interesting case arises^ when 

autdregressive methods reveal that the*immediate past 

is less influential in determining the next stej^ in a series^ 

than are events at some distance in^the past. For exatn-- 

pie, the same montJi last year may be more predictive 

than last month this year. Such findings may strongly 

favor a tlistributed lag model. 

* ' J 

Considering Unprecedented Events or Not 

ConsMering Or\precedented.Events 
* ■ • 

By 9efmition, unprecedented events cannot be antic- 
ipated on the basis of past data. To the^xtent that such 
events are to be'forecasted, or to the extent that sucV 
events impact upon other events or trends that are to be 
forecasted, recourse must be tq something other than; 
past data. That sofnething has been and will almost s 

; certainly continue to be' expert human judgment.' It 
may be argued that experts have no magical source df 
knowledge about such "unprecedented" events; they 
must depend on pasi data, and their seeming abilitytb 
make j)redictiQns of such even]tjfe|imply meansih^ the 
events are' not as unprecedenfel^'they may appear ^o 

.be. Therefore,^ on^possible ISirection for flirther 
research directed toward improving forecasting tech- 
nology would be to look into the bases used by experts 
td forecast seemingly unprecedented events. 

** One approach to such research would be'lo^ask the 
judges what data they consider , crucial to their 
forecasts. It has been observed, however, that experts 
are often unable to make explicit all or much of what 
enters into their judgments. Sometimes some Jight is 
thrown on the process by which^experts make such 



^ judgments by tl>e circumstances in which they (Jis^gree.^ 
Disagreements about the likelihood of future unp^ece- 
deritec^ events often go with differences in the experts' 
overall scenarios for the future or with differences in 
their professional backgrounds, i.^., kinds of expertise. 



It may be particularly rcJlevant to analyse the kin^ds 
of arguments that^eem effective in leading to change^ 
irfexpen opinion. For ejgmple, it^might be possible 
classify comments mad^y experts iirconnection with\ ^ 
^ *their forecasts; sucJiWclassification could be used^ in \* 
turn, to semi-a-utomate the forecasting of possible \\ 
Jm'pacts, since comments that have been dbserved to be-^^ 
peculiarly effective in influencing otherjudges could be 
takeu into account so as to anticipate the. results of 
further rounds of Delphi mteraction among panelists. " 
' In oth^r words, the beginnings of ^ theory of conver- 
gence? of Delphi judgments might be sought, making 
possible prediction of the final convergence values to 
be expected from a Delphi panel, given the initial judg- 
ments and t"he reasons*stfUed for them.<See "Algprith- - 
mic or Judgmental" for a discussion of how trend 
impact analysis uses human judgments to take into 

* account unprecedented events.) 

Cross-impactin^or Noncross-impacttng 

^ A cross-i^p^tingfoTQcsisUng approach takes into 
account the mutual ^ impacts of differenli events or 
trends. A noncrow-iwpac/ing; approach 1 does not. 
There are four kinds of cross impacts thatlshould be 

* distinguished: - • 1 ' 

1 . Time series or trends may interact.. Multiple covar- ' 
iancerjnethods are among the many metl^ods used 
to deal with this kind of cross-impact. 
The prpbabilities of different unique events may 
interact. For example, development of.cheap fusion 
power may preclude the development of cheap • 
geothermal power. 

Events may impact trends. Trend impact analysis * 
(TIA) takes this injo accoun^. 

4. Trends may affect the probabilities df^events. 

-. ' " ^ . . ' - , 

There are a variety of ways in which^this list may be 
extended. Either trends or events thmselves may affect 
each of these kinds of ijgipacts. For example, in TIA the 
magnitude of an^impact of an event upon a trend may 
be made to depend on the then-current expected trend ^ 
value. Impacts may cross-impact.. J^or example, the 
impacts of different events*omt'he same^trend line may 
rarely expected tor be additive. This is easiest to see 
, when the trend falls between natural limits, e.g., it is a 
percentage. Surely, then, no ijumber of^positive . 
impacts may be expected to rajse the forecast value 
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above 100 percent; consequently, the joint effect of 
these impacts often is less tha^n their sum. ' 

^ In addition, there may be an>4 number of higher- 
order interactions among impactots or impacts. For 
example, two trends together may have a nonadditive 
effect on a thirH. Temporal ordereflTects ilso may be 
significant; which of Iwo events occurs Jirst may be all- 
important in determining the impact on a third event 
ordtt some trend. , ' 

Current multivariate methods lend themselves to tHe 
' developmenr ' , sophisticated trend interaction 
models.^ Models that take into account interactions 
Smohg.everit probabilities have encountered the diffi- 
culty that when such evelits are considered unique or 
unprecedented l1?eir probabilitie^s must be estimated by 
judgments father than by computational algorithms. It 
seems likeJy, though it is not strictly logically neces- 
sary, that the Interactions among their probabilities 
also ijjust be estimated by human judges. This leads, 
unfortunately, quite rapidly to a very large npmber of . 
judgments. IVhere, there are events, there are 
E{E - 1) impacts of one on anotherto consider. Thus, 
unless the number of events considered is kept quite 
sftiall, the number of interaction judgments needed , 
soon fecomes onerous and finally becomes unfeasible, 

* Sometimes^ this problem 6an be^ dealt ^with by 
. incomplete sampling schemes that assign to each of 
' several judges only a portion of the necessary judgment 
load. However, this calls for a number of more or less 
interchangeable judges, an unlikely cpndition where 
high levels of expertise are called for. AUernatiyely , the * 
judgmental task may be made easier by reducing its 
information content. For examjile, judges may be 
askedmerely totrichotomizeeachof the£l[£- 1) pos- 
sible impacts^into negative, neutral ^or nuU), anttppsi- 
liVe impacts. Presumably, this is less^ difficuU fornhe 
Judges than estimating the magnitudes of the impacts. 
Alternatively, the judges might be ask^Jb select some 
small numbet of high^magnitudejmpacts or only tho^^ 
whose magnitude exceeds some specified value. All 
these methods, ho\yevejr, still require the judge to con- 
sider, at least implicitly, each of the E(E- 1) possible 
impacts. Sometiines a further reduction can be 
achieved by assuming that fte impacts are symmetri- 
cal, i.e:, that the impact of event A on event B is the 
same as the inipact of B on A so [hat only E(E - l)/2, 
impact^Tieed'bCiCdnsidered.' 

Among significant problems remaining for attackJn 
this area are . • 



Including in a general sense the effect of event tem*- 
poral sequence. v , 



1. GencValizing the solutipnpPhigher-order impact 
^combinations. " \^ ^ ^ 

Am:-. ^ ' 



intrinsic 
Methods 



Process-Relieited Forecasting 



Process-related forecasting methods are;^^istin- 
guished from each other,* of course,, by the process 
used. However, selection' Ts nece^ry. in our 
enumeration of these methods, since. clearly any 
human activity may be claimed to be^an Appropriate . 
precursor fbr aiorecast. We are restricted h^e to iilgo- 
rithmJc or judgmental, sim^jt^tion^or analytic, etc., 
techniques that share the common characteristics of 
.being generally consistent with scientific method or, 
more feroadly, with the modern unmystical approach , 
to forecasting. Again<as noted above, we regard the 
various alternative process-related dichotomies as 
essentially independent choices. example, we can 
readily cpngeive of an algoifthmic analytic interactive 
u'nbrancliing Monte Carlo process. 

algorithmic or Judgmental . 

An algorithmic forecasting technique generates its 
forecast automatically, according to a set of operating 
rules— a program— that injflrfciple can be followed 
by a computing machine, and oft^n is. The operating ' 
rules constitute the forecasting algorithm. (As the term 
is used here, lihlike some mathematical usage; an algo- 
rithm niay, include a random, not - necessarily . 
reproducit}le,^step such as reference to a random 
number generating program Qr device.) By Contrast, a - 
judgmental forecasting technique depends on human 
input. For example, the forecast may be the average of 
estimates provided by a number of expctt judges."*^^* 

It should be noted that even algorithmic techniques 
ultimately descend from human judgnrents-rabout (he 
particular algorithm to be used. Moreover, judgmcnt- 
al^techniques usually rejj^ on.soine computing algor . 
rithm'(such as calculatingtan average) tp.generate use* 
ful forecasts from raw products of hum|n judgment. * 
This^oint is not InviaL It indicates tMt thedistifictipn 
beuveen algorithmic and; judgmental fotecastmg has- 
only the niost. remote bearing on choice* between . 
hjiman^and irobot judgnient; rather, the/distinction per- 
tains to what kinds of humian judgments will be used, ' 
■ and at what joints in the forecast-generating procci£^ 
they will enter .The forecasting process should be seen . 
as one that requires certain tasks to be-accompiished. f 
At issue is which of these should Ije left to humans afid. ^ 
which toonachines. ' . " 



•22 



m 



'«• '-■y^ 



One task is the cqnsideration of available data. 
These may be data about the very variables whose 
values are to be forecasted; 6t they may be about other 
variable$ possibly related to them. All such data nec- 
essarily come from the past- or present. Humans do* 
better than machines \Vhen the quantity of data is. 
either very ^mall or very large. Machines can process 
and concutrently manipulate masses of information 
that overload humans, who must resort to what, 
amounts' to data sampling techniques. However, 
when the quantity "of data exceeds machine storage 
capacity (presently large and rapidly growing larget), it 
is^pften difficult to program machines to select from 
among available data p adroitly as do expert ^ 
humans. A comparable- problem fias'been noted in 
connectioii with attempts to program chess-playing 
computers. The game is in principle subject to a closed, 
analytic solution, but the quantity pf data that must be 
pyocgssed transcends the capacity of present machines.* 
Tnerefore, machines,* like humans, tfiust "satisfice"^ 
rather than optimize when they select a chess move. 
However, to do so, the machines, like humans, must 
ignore. some available information while considering 
9ther data, and here it has proven difficult to provide 
machines with,the so-far unprogramable intuition that 
enables a chess master to select,1)efore he has thought 
through to theend, which Jines of play to analyze fylly 
and which to ignore. See also "Considering Unprece- 
dented Events or Not Considering Unprecedented 
Even|s" for possible research todetermine the squrces' 
of expert judgment 

Andlher ta^ is choice among alternative forecasts. 
Many. tl|ough*by no means all, forecasting procedures 
involve, at least implicitly, alternative forecasts amqng 
which there must be a choice. When the alternatives 
stem from expljcit differences in algorithm, it is gener- ' 
ally possible to apply the alternative algorithms to the 
generation of retrospective "forecasts" about data 
already available. Then a basis for choice among alter-^^ 
natives may be ti*;e accuracy with which the alternative^ 
4'6recasting algorithms "predict" what is already 

known. ' ^ — ^ 

t 

Here, too, when tb|qrfantity,df information availa- 
ble exceeds the rather smill amount that humans can 
handle, machines haye a general advantage, unless the 
quantity of information becomes so large that they are 
overwhelmed, and then humans' siiperior ability to 
sample and select particularly relevant information 
once more gives^them the advantage. However, a fun- 
damental (J^ection to evaluating a forecasting proce- 
dure in terms of its accuracy when used retrospectiv61y 
is that this negkcts the possibility that a poor fit n]ay be 



du^ to the influence of unique events in the past that , 
' .uniquely perturbed the trend. ♦ v - * 

The judgmentkl-algorithmi<5 dichotomy can enter at 
a variety of levels in jhe consideration of the state-of- 
the-art in forecasting. A forecasting procedure jnay be 
algorithmic, for example, but the procedurcfor evalu- 
atiugrit^ accuracy ma.y be judgmental. This is often the 
case when a time series is extrapolated using a 
"canned'* extrap9latiqn pagkage. Such packages gen- 
erally generate aVariety of alternative extrapolations, 
depending on varioiis algorithm options, s&ch as the 
degree of polynomial to bfe used or whether mean error 
or mean squared' error is jto be minimized. Often the 
hum^nusers of such programs examine displays o/ 
alternative ^ extrapolatiofts dnd , select the most' 
"reasonable-looking." Clearly, this procedure is only 
marginally algorithmic, or objective. The computer's 
function is essentially that of idea generator; it gener- 
^t^sa variety of possible forec^ts, and the human 
jiigge^select from among't-hem.'Clearly, the greater the 
nunrt^r of forpcast^ considered* the more the whole 
^ procedure is judgmental and the less it is algorithmic. 

UhfoftunateJy,'/when the "reasonableness" of 

• forecastsjs the basis for the selectioj? or jejection of a 
forecasting procedure, the human judges who must 
decide whether particular forecasts are rSsonable face 
a dilemma. On the one h^nd, an "unreasonable" fore- 
casts is hecessarily.^'^pfo recast *that something will 
happen that the judges do not expect will happen. But 

• if .all forecasts^are rejected that predict something ^ 
-7 unexpected, thenthe forecasting^method used can nev- 

• er teach the judges anything new — and ife chief use 
would seem to bj||o4end a coloration'of science to their 
preconceptions. * • • 

On:the*other fiand, a forecast can serve as a kind of 
stimulus to the imagination of hurnan judges that 
prompts them to invent a scenario that ma^es the fore- ^ 
cast probable. It thus can serve a^ a kind of psychologi- 
cal test of creativity that all too many "experts" pass 

• with high marjcs. Research on the validity of the Delphi 
process, for example, has shown that expert judges, 
given "forecasts" that are falsely stated to be the con- 
sensus of other experts (but rjeally are deliberately 
deflected ojf scale from the exp^jrt conisensus)', will 
sometimes abandpn their 4>tevious es'timates (which 
actually were close to the group consensus) in favor of 
the false ^nsensual" predictions.^ 

Considerations like the foregoing ^wer.e among 
many others that contributed^ to the development of 
the trend impact. analysis forecasting systemSby The * 
^Futures Groups, IncV It was recognized that for the 
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quantities of data mdii typically available- for* trend - 
extrapolation, computers do better than'humans in 
generating' extrapolations^ It was also repognized, 
however, thatjiumans do better in taking into account 
the impacts (see below) 6f possible unprecedented 
events. Therefore, human judgments about the likeli- 
hTJWs..-im pacts.-iand impact time la^^of events are per- 
mitted to modify the^ algorithmic, extrapolations. As 
usually *u§ed, TIA deals only with possible future 
unprecedented events; however, more consistent use 
would be also to take into account unprecedented past 
Events. Their judged impacts could be subtracted 
re^rrospectively from historical trends before the trends 
are projected into tljie future. 



Simulation or Anniytic , ^ 

In the sense used here, sl simulation is a process that 
, ^ step« sequentially through a series of intermediate 
. * states startmg with an initial or boundary conditfon 
state and ter^nin&ting with a final or predicted condi- 
^tion state^The inte^mediiate states that intervene 
between the initial and final states are taken to repre- 
Sentf states of the sy6t^m,uhder investigation that occur 
in the (possi^y zero) time l^jtween the initial state and 
the final state. The actual system is considered to pass 
through corresponding states ill the same order^ 

An analytic model also may involve a series of 
computational steps that intervene between the initia- 
tion of the-algonthm with the initial data and itsgener- 
• ation of the final forecast, but the intermediate steps 
are not thought .of as corresponding to intermediate 
temporal states of the system under investigation. Thus 
the distinction between a simulation and'^n analytic ^ 
' model turns on the interpretability of intermediate * 
stepsin the process of deriving a final fcreiJjist from ini- 
' tial input: if the intermediate. steps are interpreted as 
corresponding to 'phj^sically realizable intermediate 
; states of the system under consideration, tjie model is a ' 
simulation; if*not, it'is not. • 

Considering the relative merits of simulation and 
analytic approaches is like consdering the relative mer- 
I its of time-series orcro^section forecasting. A timer 
series forecast can be thought of a? a limiting^ifase bf a 
singulation in which the simulation is nearly vacuous 
because 'only one characteristic of the syste/n is^^ 
* tracked— t^ie time-series variable. Simulations charac- 
**teristically give rise to multivariate time series because 
several variables de^it with^ricurfently. • 

When interes^fbcuses on a particular future time, 
obtaining forecastsyfthrough §imulati<in) about inter- 
mediati^times may nevertheless be ol^3^ by virtue of 



their relevance to thfe "reasonableness" oj the simuta- 
tion. Since singulations ard multivariate, they also iypi- 
callv _give moreJof a/*feeling^^ for the process of emer- 
gence or evolution o^ul^ue:5taterove^^ime4hani^^^ 
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^ simple univariate time series. Thus a sipiulation lead- 
ing up to the particular future time of interest may gen- 
erate an implicit scenario about hoW the futUre stale 
may come to pass, and this may suggest impor^nt 
insights about aspects of that future state that^ Would ' 
ndf so readily coftie to.mind if the forecast about tHe 
future state were obtained from an analytic modeir 

Forecasting techniques ihat:start off as analytical ' 
methods have a way of evolving into'simulatiops if they 
survive the test of continued usel This is a pdint'about 
the social anthropology of futuristics rather than its 
methodology, but it is nonetheless relevant in this 
• context. 

An analytical method that continjjes^to ^ (ised 
comes tt be familiar to its users. Its computational 

, steps, which may havl seemed abstruse and strange at^ 
fir3t, tend to become familiar and less puzzling. Since 
the sape computation generally can be performed in a 
variety of ways, there is a tendency to try different 
ariftngements of the computational steps, perhaps in 
order to reduce processing costs,* reduce rounding 
erro^, or eliminate the need for the intermediate stor- 
ageof data. If aparticularcompu^tationalstepinvolves 
a foi^mula that is similar to one used in some other step 
or in some other model— a formula that may apply to 
altogether different data— this tends to be noticed. 

- ^Similarities are sought between tfae objects of similar • 
computational operation^. There is also a tendency to 
assign physical meaning to such computations'.Thps, if 
an exponentially attenuating sine functioiTis a compu- 
tational s|ep in a particular ^nalyticaL forecasting 
model, there is a strong tendency to think of this step as, 
reflecting^ the attenuation of some sort of .periodic 
process. In this Way, repur/ent computational pat'terni 
tend to accrete the sorts (^physical or theoretical intel?"^! 
pretations that graduallycbnvert the an^lyiical model" ' ' 
into a simulation. * 

ysJPhe distinction ' between simulation and analytic 
/models parallels a:familiar distinction in the methpdo- 
logy of social science— the "distinction between 
hypothetical constructs atj^ intervening voiiabtes. As 
MacCorquedale and Meehl pojntedout,^ a hypotheti- 
cal construct is an intervening variable (or theyalue 
assigned to a particular computationaf step) that is ' 
tho'ught of as corresponding to some reality. Ber^- 
m^nn has arguejj quite- cohvincingly-that it is redun- 
dant to assume that an inteyvening.variable is a hyjfOmJ* 
thetical construct, since it . is rathisr the task of the 

' - ' ■'■ J ' 
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scientist to discover whether this is the case, for any and may represent various competing interests. If such a 

all vanabl^^^Seward has also pointed out that the utii- ^ajne is played W and over agam, ysing, probably,? 

ity of air intervening variable ^nd the desirability of its ^ different teams of participants, a sort pf qyasi-Mpnle^ 

, being regarded as a hypotheti9al construct stems large- ' ' Carlamethod may be possible, where the distrrbution. 

ly fromthe feturrence of the same computational pat-""; of results frod^.different plays of tliesame game may be 

— teHuaa.yarietj[^£co^ * . ..c«^ ocf4,«koo:ofi^^«^*:^„*:^« ^rr..*.' 

of, say, the heutrmoTsfenRir^^ 
. responding computational form iil a Variety of dil___ 
ent settings. Since.thethingkcef)s turning up inequa- 



^used as the basis for estimation of future values that are 
considered to correspond to, say, averages of the indi- 
viduaLgame outcomes. ' . 



tions, one begins to susogctjhat there iSS^mething 
really there. 

' This process of coming to believe in the physical 
• realizability of an analytic mo<iel thus would appear to 
be central to the process wljereby scientific theorie^m^ 
evolve or, more generally, the way that scientific Mra- 
, digms evolve. 8 Surprisingly, I know of ho effort to 
, make explicit and more or less routinp this process, * 
' although it seems to be the sort of process for wlii^^n 
algorithm could be developed. It should be possible to 
enhance the state-of-the-art in forecasting metKodoU ' 
ogy by incorporating in certain forecasting algorithms' 
a procedure for searching through a body of^ifferent 
foretasting formulas^ devek^d for' the relations 
among various futqre varia^es and past data in-order 
^ ta discover. parallel br isomorphic computatioi)a^at> 
terns. Such parallels may be brought to the attention of 
- the program users, since they. may jvell suggest 
' unguessed theoretical, and actual connections in the 

processes under study. IiT addition, each frequently . 
. occurring computational pattern can, in effect, be r 
^ given ^its own name^, so that it may thereafter be con- ' 

sidef'ed a building *block in the- development ofyet 
,^ more 'elaborate computational patterns. Thus algo- 
y rithms can evolve from analytic to simulatioh models. * 
They v^ill do so in a way that should hasten this seem- 
ingly desif^ble prbcess and should, in addition, render 
explicit the steps and assumptions involved.* A first 
^ approach to thiols tiisqussed above, under "Function' 
'Family Determining or Function Family Assuming." 



Sensitivity anal^js ^fieiT 
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a^sis often 

mathematical obstacl^lyTtlosed-form solution, in 
this case an interacti^^fe approach may provide a coifve- 
* nient sh^rtk^ut. The user may try various changes in 
the paramet^ers^of thct different boundary variables or 
^ predictor variables in prder to detqnftine how sensitive 
the resultant solut^bn^is to th^changesin their values. 
In this case, anytone 'forecasting run m^y, in itself, be 
^ninterictive, but a Succession of runs u^iqg different 
" values for the boundary and predictor variables may ' 
' constitute an interactive unit for a heuristicsensitivity 
d^rmination. This approach is generally feasible for 
y any forecasting system, but the way the^omputational ' 
and procedural stepy are set up may either favor or dis- 
courage it by, fof example, reducing the cost of the 
repeated runs by saving the results of common inter- 
mediate caltfiflations. » 

From a geri^ standpoint, an interactive approach 
presumes that the user may learn somethin^from an 
intermediate outjjut that will lea^ him to niake a deci- 
sion about fufther processing that he wOuld not have 
^j^ma^e without the avaPi'lability to him of that intermeT ^ 

diktV output. Thus the conditions for the suita^bility of 
^ a^ inW'hctive as opposed to a noninteractive approach 
parallel the condition? for the suitability of time-series 
and simulatioh methods as opposed to cross-sectional^ 
and analytic methodsT-Nevertheless, it shoultfbe~dlear 



. that th'ese^re Jdgically independent characteristics bf a' 
, prediction sy^em; we* may have cross-sect ionaljnter- 
^active simulations,^time-series ^analytical noninterac- 
tive procedures, etc! t ' • . . 

It is'usefuilJn programing to provide a certain 
minimum amount ol interactive capability for essen-' 
tially alLprograms. At the very leasl^ a user can be pro- ; 
vided-with interrupt options thatdenabj^.^im to. abort 
any Jo'b; heish6uld also be able to intervene and change * 
values of sygem variables.' In effect^any major predic- 
tion run should give users the same sort of options'that 
, - ^ ' ' - are generally given users who arcoperating a program 

rsuch a Njj/y that he seeks. to optimize some 'I'for debugginj^ pfurprfjses, where standard pi^ram 
r merit. Such an approach is natural whcfrethe \ packages permit interruption, resetting of variables, 
Iting •procedure is a simulation of some social the display <jf intermediate results, a step-by-step trac- . 
I which naturally involves competing elements, f ing of the flow of variable changes, and a return j^" 
5 one pr possibly several different human operators ' preset intermediate checkpoints. ' l- \ 



Interactive or Noninteractive 

An /n/erac/Zye procedure permits a humai^operator 
to respond tojnterniediate output* in such a way^as to 
influence the final output. A noninteractive pnt docs 
not, ForexampK the procedure may present itself to^ 

j^hg human user as\ game, in whichhe "compete^** with 

^^'Wc comofdter. Conjputef output is responded to^by'the 

* user ii ' 

^figure 
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Brtfiiching or Unl^ranchi(ig ^ ^ 

' * » « ■* 

•When a forecasting pi;ocedure provides the oppor-' 
tunity for interaction within a siiVgle prediction "run," 
a§ opposed to no interaction opportunity or opportu- 
nity only between "runs," then each interaction point 
r ordinarily constitutes a point at which the flow of com- 
putational opefrations may branch, depending on input 
from the human operator, judge. 



the judgments of human operators interacting with tlie 
simulation at appropriate downstream poiVits. Most 
likely, the decision vvould be dissected into a series of 
decisions extending over a period of time.^ - 

Monte Carlo or Closed form 



Whether or not the computational procedure is a 

sim ulation or is analytical (in thesense that this distinc- , 

ton waslnade in an earlier sectiof^), it may .also be^*v 

. Monte Carlo or a closed-form procedure. A Monte . 

'Xorlo procedure generatesa sample of outputs selected. 

by 'some randomizing process from a population of 

possible\)utputs; then the ^tual predicted values con- 

A^r^^A If •* — :r-^-^^ ' stitute sample statistics olf the generated sample.* For 
.depend on the value of some mtermediale^ronrptita-^--^^^^^ i i- * * j i r • ui 

.'^^r I* tr I *i. J ' I exdmpk,..Afuture expected value of a variable may be 
tionai result. For example, the procedure may dect to ^ ^ 



A branching forecasting procedure is one that has' 
the capacity to follow alternative computational* 
sequences, depending: on events, that occur in the«, 

se^qfacomputational "run." Suchevents need not 
involv,e interacnOT~'wrth--aJuui^^ branch may 



pool several different past-data trend lines into a single 
synthetic variable if certain criteria foe their mutual 
colinearity are met. This, in turn, may convert a mul- 
' tivariate prediction problenf to'a univariate one. 

An unbrancHing procedure does pot have such a 
capability. All decisions about the computational steps- 
have to be made inadvanceof the "run," using whatev- 
er data are a^)ailable and interpretable at that time. 

Of course, it is a fact that no sequence of^ 
computations can ever add to the body of information 
cohtained in the raw data input to a forecasting pro- 
gram. Thus, in principle, any decisiomthat need be 
made by branching somewhere downstreanum the 
operation of an algorithm could also be made at a sin- , 
gle grand branchpoint at the hekd waters or starting 
point of the program. However, even when interaction 
with humans does not enter the picttlre, it is often pref- 
erable to use a branching algorithm than to use one in 
"which' 



£tll choices are made prior ta^thf start ^of 
computation. ' ^ 

Tlie issues involved here parallel those thatjnvolve 
lise.of a decision tree as opposed to a single-decision 
^strategic model in t*he analysis of a mathematical game. 
A single grand-strategic decision at the start of ;he 
^*run" may overload the processmg^pacify^of the sys- 
tenj, be it human or machine capacity that is involved. 

Braiiching> niay^e particularly desirable when a 
simulation is.involved, and the brapches correspond to 
actuaf decision points as they are exf5ected ^o arise InT 
the.real situation. F;or example, it is not natural to say 
that today we are deciding what sorts of fuel to use for 
aircraft of the year 2000; altMough the decision will 
surely be made before that year arrives. A singulation 
of the future of aircraft fliel technology would do well 
to make th^. decision inside tfie simulatidn depend on 



estimated by generalirlg-^ample-QJLpossihle future 
values and calculating the sample mean. ActoiST^m^ 
procedure calculates the desired forecast directly^ . 

Monte Carlo p^*ocedures tend to be associated with 
simulations, ^while closed fohns^tcnd to be used for 
analytic, n^dels. This is not logically or mathemati- 
cally necessary but is^a consequence of the fact that 
simulations tend to'^involve more complicated struc- 
tures-of relations among the variables involved (and 
generally also involve more different variables) than do 
analytical* models. Consequently, computation of 
desired results by closed-form niethods tends to be rel- - 
ativejy forn\idable for simulations,, ;^nd Monte Carlo 
methods tend to bd relied upon. ^ 

Generally, Monte Carlo methods are considerably, 
more costly in computational expense than are clos6d- 
form methods of dealing with the same forecasts, since , 
Monte Carlo methods require many **rUns"^)<the5aTne 
forecasting procedure, e3c|i generating one value for 
the sample of values from wWch the sample statistic 
will be computed. Often the computation necessary for 
a single one^of fhe many Mionte Carlo runs is of the 
sajTfie drdej;of niagnitude of costtiness as an entire* 
' closed-form'jolution. 

However, closed form solutions often call for much 
greater human time and effort, in develo1)ing .the 
computational algorithm, f his extra cost, unlike the^ 
extra'cost of Monte CarlQrunsvis4ncurredi)nlyl0tice,>i^ 
however- Therefore, choic^ between Monte Carlo and 
closedTormtapproaches to! forecasting generally turns 
on how often th^ paf ticular forecast will be.needed* 
More often, the more a closed form approacji i$ , 
favored. " ' , ^ 

. ' ; 

A generally less important advantage of closed-form 
methods is that they provide precise valines of thi^ore- 
casts, while Monte Carlo methods give^only approxi- 
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mate values, since they rely on sampling. However, 
because the law of large numbers is one of (.he more re- 
liable laws of nature and mathematics, this consid- 
efation is 'generally a quibble, exfcept for the^r'are 
instance where peculiar distributions are generated, 
such as the distribution of values of the tangent of 
rectangularly distributed angles, where the reliabilities 
of expectancies do not improve/ as sample size 
increases. Unfortunately, when a remodel is sufficiently 
complex, it may not be immediately obvious that a 
nonconvergeaUcase has been encountered. It isdesira- 
^,ble, therefore, to include in tUb development of any 
Monte Carlo method a test of whether the results do 
cortverge as sample size increases. 4 , « 

intrinsic Output-Related Forecasting 
Methods 



^ . ChissificatiSn of niethods by kind of output conSti- 
^ tutes the third and last basis for distinguishing ampng 
intrinsic forecasting methods. We are concerned here 
not with the subject mattdr of the outppt, but rather' 
with its j*orm or formatjlfjjis includes the jitture and 
specificity^^of qualifying^Wquantifying detail, sudh as 
• whether th^ output \l prpbabilistic o/ apodictic. In 
addition. Aye include in this set of distinctions the 
r notion of whether a single forecast is generated or a set 
of foreca;jts. and the sorts of time^and contingency 
relations among the various fprecasts wh^ more than 
one is generated. /s^^ 

Probabilistic or Apodictic 

^babiltstic -forecasting assigns a likelihood, 
cumulative probability, or conditional probability to 
the forecasted event or events. In fl/?orf/c//c forecasting, 
the^forecast is simply an assertion, without probabilis- 
, tic qualification. Clearly, probabilistic forecasting is 
preferable whenever the probabilities* or likelihood^ 
generatecTare reasona|bl;^accurate. 

T<iis is not an easy condition to meet, if it is required 
thatnhef accuracy be demonstrable. Sincea given future 
event either occurs or does not occur, it is notlmhie- 
diately pbvYpus how a probability other than 0.00 or 
1 .00 c^n be assigned to it. Perhaps it would be better to 
^^call the ^^probabilities" or^**likelihbods" assigned in 
^ probabilistic forecasting '*quasi-proba6ilities'* and 
**quto'-li kelihoods." The term ^quasi*" is intended here 
to have no pejorative connotation whatsoever. 

These quasi-probabilities anS quasi-likelihoods, 
whatever their interpretability as actual expected * 
frequency .ratios .or whoever their measure-th'eo- 



retical status,'do serve to rank order fqrecasted events 
with respect to tlieir judged o^^estimated probability or 
likelihood. While there may be a.questioi! about" 
whether af^iAJft event assigned,a*likelihood ofp.20 is 
truly hatf^ikely as one assigned 0.40, there caii be no 
question that th| lower likelihood assignmentpoints to 
a judgment or estimation that the likelihood is lower. 
In short, the quantitative values used in probabilisfic 
forecasting can more reasonably be said to bean order- 
preserving transformation or function of the true prob- ^ 
abilities or likelihoods than they can be said to equal 
them. 
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^ more than this can be said. The quantitative 
probabilities jgenerated iii forecasting may also be 
thought of as constituting a kind of quality rating of 
the forecasts involved. It may be argued that an apo- 
diguic assertion that a future event ^will occur that is 
^ — assi gned likelihood 0.20 in a correspond ji^g probabilis = — 
tic forecast has half the quality of an apodictic asser- 
tion th*at a future event will occur whose probabilistic ^ 
rating is 0.40. 

Ujmnidtely, howejyjr, the matter hinges on the source 
of the probability or likelihood values that appear in . 
probabilistic forecasts. If they represent the consensus 
or. average among judges' giiesses, then they are . 
^ Keynes's consensual probabilities or likelihoods, and it 
may seriously be (questioned whether they.,do indeed 
predict frequency rafios. Here is a question that almost • 
» criest out for empirical study. What is needed is to col- 
• . l^ct a number of probabilistic foreo^ts, all of which 
shani! the ^me piftbpljility level; e.g.; 0.50: Then, after- 
the forecast times, the proportion of ffile forecasts that 
proyfed accurate should be counted. If tjie probability 
numbers in'the probabilistic forecasts^ccuMttely cor- 
respond to frequency ratios for various probability^I^v- 
els, thpn it would justifiable to regarS such probabil- ^ 
ity numbers as probabilities, or at least good estimates 
ofprobabilities. , v * ' 

'A -* * 

Harold Schiffman* actually ccfihjucted such a study, 

using the very extensive data that are available for pari- 

mutuel hoKe-race Setting. He foi&d that the dctual 

proportion of horses for whoTft the par^-mutuel odds 

were, say, 1:I0 that a^ctually^won was, indeed, one in 

eleven, and so on for all other odds. In other words, if 

the proportion of money tet on a horse was /?, then the 

horse did indeed have a ijrobability/? of winning. More 

precisely, the proportion of the (ime that a horse on 

""which a proportion p o^ money was bet actually won 

turned oii't to be p. He fpund that;his law applied very 

accurately. 
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^ Point or Interval ♦ 

Point forecastin^specifies a single particular fore- 
casted value. Interval forecasting specifies an Interval 
within which the value is forecasted to fall. Point fore- 
casting is not infrequently apodictic, and interval fore- 
casting is almost always probabilistic. Often a proba- 
^ bility distribution function is defined for the interval. A 
somewhat lower level of precision is involved in the 
case where a probability is assigned to the fprecasted 
^ value falling in the interval. The latter characterizes 

fiducial probability forecasting. 

^ > -V ^ , • • 

T*je language used in the foregoing paragraph is^ 
borrowed from the language of statistical estimation 
theory. Statistical theorists arc familiar with the dis- 
tinctton between point and jnterval estimation, with 
fiducial estimation, an^ so on. Forecasting cart 4>e 
^• thought, of as a generalization of estimation, in which 
thp^timated value is nota parameterpfa population 
from which a sample has been drawn, as in the stan- 
dard estimation problem, but rather is a parameter of a 
population in some way related to the population from 
which the data are^drawn. The forecasting task is thus ' 
an extensioh of the estimation tasL In addition toesti- 
mation of unknown population parameters, in fore-, 
casting it is necessary to determine the relation of the ' 
population from which data are-drawn to the popula- 
tion of interest. This is considered above under 
^ **Baj?^ n or Classical^' ^ 

ijThjj/point is generally relevant to forecastinjg. lt is 
Ibntioned here because it* has special bearing on cer- 
taln common practices in interval estimation. Iji gen- 
erS» the wider the interval that is estimated or forecast, 
ibt less confideiice is attached to sf^rrespondingpofrit' 
ejtlmate or forecast that the predicteff value will be in 
tne^middle of ^e interval or, more precisely, at the 
jnterval centroid. ^ ^ " 

Interval width, in many common algoritiims, is 
determined b^ two factors: the unreliability of the 
^ source data from which the interval estimate or fore- 
. ^ cast Is derived and the' unreliability of the relation 
between ^ the source data population and the 
popuktibn about whicS the estimate or forecast is 
madet Unfortunately, common techniques do not per- - 
' mitjhl user to distinguish between thesctwo sources of 
uncertainty in. the resuljant~l^orecast. For example, 
^h^ISg^ommon regression methods are-^used, a low 
cij^iTelatibn coefficient may reflect either low reliability 
ii>t.;^r^in the historical, data or "a weak relationship between 
/' thes^data and future values of the dependent variable. 

In practice, improving forecasting accuracy calls for 
difftrciU' approaches, depejiding on which*source of 



uncertainty is involved. When the unceriainly stfems 
^from^unreliable past data, then clearly it will be ofjittle 
avail to seek to improve the characterization 'of th?"' 
relationship between the future data and the given past 
and present data and, conversely, when the uncertainty 
stems from a feeble^ estimate of the relationship 
between future and given data, it will be ofjittle value 
<b seek to improve tjie reliability of the predictor- 
variable values. In short,.4he accuracy of forecasting is 
no greater than tbe accuracy of the least* accurate 
cbntributbr to the forecasting process, be it th^ histori- 
cal dat^or the relation of the historical to the future .to 
be predicted. > --^ . , . 

It jseenis possible to de\re\op forecasting algonthnjs 
that decompose the uncertainty of forecasts into sepa- 
rate components reflecting the unreliability oPthe his- 
torical data andthe weakness of the dependence of the 
-vdftes to be predicted^on the historical d^ta. If point ' 

. estimates^re used, then the commonly used standard 
error of estimate coufci-bc decomposed into the two* 
components; if interval methods are used, then in addi-. 
tion to the interval reflectingjthe composite of thSkwo 

, components, an int^val could be reported reflecting 
each component's separate contribution ta-uncertainty 
of forecast. W^e a probability dis,trib\ition function 
is defined over the interval, the function&iJT)e sim- 
ilarly decomposed. 

TTnivarlate or Multivariate 

Multivariate techniques are both n\pre sophisticated 
and mofe costly tl^n the corresponding univariate,^ 
methods. In general, where a number of different vari- 
ables are all strongly interrelated, it is preferal^le to use 
multivariate methods in .advance oMhc forecasting 
effort in order to elucidate the interrelations among the 
variables so as to reduce the number that need be.cjicalt 
with*^by taking advantage of 'their interrelations to- 
select representative jones or to combine them to form* 
representative composites. Techniques' such as hierar- 
chical cluster analysis, multidimensional scaling, antf 
factor analysis' are used^appropriately to ^is end. 
These techniques are hot equally powerful. In general,, 
if cluster analysis'produces a.satisfactory reduction in 
the number of variables; no othe^data-reduction'teSch- 
nique is required; sifiiil^i^^^irccessful data reduction ^ 
using multidimensional scaling will render factor anal-* 
ysis unnecessary. 



time Series or Crossr^ectloh '%i 

Compare tihle-series fore'qasting with estimation . 
.limited to a particular point in future time. Glearly, 
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tlie two approaches are limiting ca$es on a conthiuum 
that deals with th? extent to which aparticular point in 
time IS of so^e or predpminant interest, as oppos^ to 
there being^ja time range ovej Which different time 
. points Have parity in interest. 

Clearly, in general a forecasting proiledure^hould*be 
so designed that,it optimizes («r satisfices.uf need"be) 
With respect to the very time or. times for. which fore- 
casts are desired aftd not for other times. Thus, if only a 
single point in time is of intefest,then one would gener- 
ally disregard times other than the time of interest. To 
* do otherwise would usually waste corfiputational worlc 
6r human effort. This assumes, of course^ ihaf by con- 
sidering only the time of interest, abetter forecast can 
be generated for the time of interest. In general, this 
last proviso is no obstacle to focusing on a single point 
in time, since typically for,ecasting involves some kind 
of distributive or algorithmic effort with respect to the 
various times for which forecasts are made, so that a 
procedure that makes forecasts for mo're different 
times generally does less Well for a particular time 

-^hereis a difficulty here. hQwever. Ordinartly. there 
IS no good way of assessing the accuracy of a forecast 
/about an as-yet Qnbbserved future event or set of 
.events. '« This is what has motivated reliance oh good, 
ness of fit to the past data or on^reasonableness" of- « 
extrapolation. If all-^he past data have equal bearing 
on. all of thefuture. then there is no way that goodness" 
of fit to past data can be used as a basis for differential 
emphasis on a particular fufure time. However. if cer- 
tain past values ^e more related than others to the par- 
ticular future time or times of interest, then accuracy 
with respect to goodness of fi; foj the particularly rele- 
vant past data can be ■ • 
pie. events that occur 



However, a forecast that is unreasonable for some" 
trme other than the one which is directly of interest may " 
justifiably be rejected on several grounds. It could, for 
example, be rejected if there is no reason to believe that ' 
the forecast is pertinent only to the time of interest. 

This principle is simply all extension of.the criterion " 
of goodness of fit to past data. A "forecast" about 
known past data is used to determine whether a^fore- " 
cast about theTuturtf shall be made according to a par- 
ticular prediction formula. Similarly, then, a forecast 
about some other future time, for which some other 
goo^ basis for forecasting may be^vailable. may be ' 
used to select the prediction procedure to be used for a 
future time whose indices are less readily estimated. 

In con&pt. it would be possible to generalize the 
forecasting algorithm so that any set of past or future- 
data points with any set of, .weights could be used to 
.determine an extrapolation formula to be applied to 
any set ef other data points, either p^st or future, with* 
any weights. This very general approach would tran- 
scend and obviate concern with the time-series or 
cross-section forecasting issue, except insofar as cross-' 
section forecasting involves multivariate as opposed to 
univai^iate forecasting. 



or Component 



Componeni AggregnHng 
.Distributing , 

Component agg/'^iS'vzg forecasting techniques per- ^ 
form operations directly on some variable without 
considering the various parts o{ that variable." 
Component distributing techniques, on the other 
^and, generally develop foreckits for the factors op^^ 

, , .... components of some more general variable. These 

given greater weight. For exam- O f^ecasts ^re then combined to pr;bduce a forecast for 
:ur at certain mtervals or • jna, 'the more general variable. Several factors enter into 



connection with particular unii^e past occurren^wX theiecisidn on the degree ofdisaggregation neceJa^ 
may be cpnsidered more- relevant. Thus aivf^J^^fto Toduce.the best forecast OneTbv ourco^^^ 
revenue in'election years Would be particularly rellCf??^eration is tile. More comnnt.r 
to extrapdlation about advertising revenue^n a future 
election year. ^ o - 



As an exampleVf how such a consideration may be 
incorp^orated into a forecasting method^trend impact 
analysis permitsjiving greater- weight to particular 
-past data. A particular year may be' designated for 
giaxwiumSveight. and (he weights given other past 
years are reduced roughly as a reciprocal function of 
the number of years they are from the maxim^um 
weight year. As yet, the .method does no^permit as 
much flexibility in weighting as might be desirable; for 
instance, U does not permit extra weights for events 
occurring'every four years. • 



f ration is time. More computer time and human effort 
IS usually involved in -producing disa^regated than 
- aggregated forecasts. This eff(irt may not be worth- ' 
/♦ - ^ sts of the 

disaggregated part» of 
'^^'B^"^''^' variable are also of importance to thp 
user.S'In'that case th^ilecision may rest with the utility 
o^he subforecasts compared with the extra effort and - 
cost necessary, to derive them. The same t^rpe of trade- 
offexists iMw'ecn the acciiracy of the general variable 
forecast apd the effort spent on the subforecasts. Ififee 
accuracy of that forecast cftn be sufficientjy. iiftp'rov^. 
by disaggregation, the.effort may bp well spl^t even if. ■> 
the subforecasts have no other use. ' ^ 

* Finally, the l?vel of disaggi^egation may depend on*^ 
the ability of the experts who supply necessary 
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judgmental inputs to the torecasting process to make 
meaningful-Statements concerning the aggregated vari- 
able. A judge, for example, may be able to estimate the ^ 
impact of^a certain new piece of legislation on the use of 
small private planes but may^not be able to estimate 
reliably its imjiacts on total air passenger miles in the 
United States. In such instances it becomes imperative 
to. di^g^egate to at least^the highest level that can be 
mfaningfully handled by.expert judges. , 

Sometimes, for examplg in-a watch* industry ^sales 
forecast developed byThfe Futures Grbup, aggregatecl ^ 
and distributed forecasts about ihb same data may be 
used as mutual checks and to uncover contradictory, 
assumptions about relations among' components aM 

* their trends. ^ 

Extrinsic System-Related Forecasting 
Mjthods . » ^ 

When we distinguish among forecasting methods by 

^extrinsic rather than imr/m/c characteristics, we mean 
of course to distinguish them with respect to 

^ characleristifcs.of the larger sy&tem in which the fore- 
casting method iV used, li^k convenient, further, to dis- 
tinguish between those cases where it is in terms of use 
tljat' we.de^mine hpw we classify* the methojlas 
opposed to. some other aspect of the system. T^Se s^^ 
tem;«here, may be thought of best in terms ofaprQcess 
flow chart thgJ-jy,ould show How the information that 

. the forecasting method processes in order to generate 
forecasts moves through the system. For example, in a 
self-modifying method, the flow chart necessarily 
includes a feeclback loop, while without self- 

.ntodifiQation capability, there is n6"such necessity. A 
recursive capability is a ftipre subtle 'fqjm of looping 
than occurs with self-modification, -As explained 
below, a recursive .forecasting systeni makes forecasts 
about itself. This provides 'a special oppdrtUBity for 
self-modification. However, again, we must caution * 
that the two dichotomies, self-modifying vs. non-self 
modifying and recursive vs. non-recursive, are logi- 
cally independent. For example, a non^recursive* 
method may be self-modifying in some other way j^Dr a 
recursive method may not make use of forecasts about 
its forecasts for purposes o{ self-modification but for „ 
some other purpose, such. as to Sharpen a parficular 

• forecast being made on a particular single occasion. 
Note that a self-modifying forecasting,system does not 
merely modif^its forecasts; rather, it modified the ways 
whereby it generates them. * 

Self-Modifying or Non-Self-Mo^ifying > ^ 

A self modifying forecasting system automatically 



m(fdifies itself on the basis of its experience as a system. 
It contains, in effect, an algorithm that enables it to 
learn. This requires* feedback to the forecasting system 
of the results of its operation. This, in turn, requires 
some way of assessing the utility or value of what the 
system does or produces. Various kinds^of criteria may 
be used^; impormnt distinctions with respect to use or 
dutput - afe ^scussed below under "Accuracy . 
Maximizing or Utility^. Maximizing'' and' "Forecast 
Oriented or Decision Oriented." In addition, there 
may be criteria tjiat do not depend on output; for 
example, the system Tnay take into account how com- 
plex or time consuming its forecasting operations are 
and modify itself so as to forecast more simply or more 
quickly. . , * 

The complete science of forecasting may be thought 
of as a grand self-modifying system. To be useful, the 
distinctit)n in this section, however, must pertain <o an 

. autoniatic self-modification algorithnT built into a 
forecasting system io that the modifications take place . 
internal to the system's op^tion, wi^iout dalling for 
fresh humSn judgments that deal directly with the 

• modifications* thenjselves. Of course,^human judgment 
must have been used somewhere upstream in the de- 
velopment of the self-modification algorithm. 

^Recursive or Non-Recursive 

A recursive forecasting systpm^ routinely makes 
forecasts about itself. That is, it forecasts its own. fore- 
casts, or it fprecasts some other aspect of its opera- 
tions. That a systenvmay forecast its own forecasts is 
not^just a play on words, I^or example, suppose a 
regression algorithm is used to forecast future values of 
^ historical trend. Suppose, also, thaf thpftistorical 
trend values are themselves uncertain and subject to 
repeated correction. A trend may .be noted in the cor- 
rections of )he historical trend, and this trend may itself 
^ be extrapolated, leading to a l^recast of what the fore- 
c^st^generated by the regrelsjon model will be some 
time in' tKe future, after further corrections have been 
made in th^historical data. If this forecast of the fore- 
cast is itself based on uSe of the regression algorithm, 
tl^en we have a recursive application of the algorithm: 

The capabilit]|t to be used recursively is very 
important if^a system is to be self-modifying (q.v., 
above), because an important way that a system may 
m0dify itself is by extfBpolating a trend in improve- 
ments. Therefore it is generally desirable that systems 
automatically monlt^j^ahges in themselves so thart 
trends in these changes niay be hotedr Note; also, thai 
another interesting possibility is the * use of one 
approach to'forecasting to forecast trends in another. 



for example, an aperiodic trend toward increased 
reliance, on spectral as opposed to autoregressive 
methods in periodic forecasting may be used to help 
predict what periodic forecasting methods will be^pre- 
•f erred in the future. * 



Extrinsic 
Method? 



Use-related * Forecastifig 



Again, we have two independent dichotomies. There 
is considerable customary association between the 
two. Decision-oriented systems are usually utility- 
maximizing, and forecast-oriented systems* tend to be 
accuracy-maximizing, since thisthrowsjnto sharpest 
relief whether or not the system is taking iijto account 
(he criteria most closely related* to its use. Nev- 
ertheless, again, we caution that the association \s not 
logically necessary. An accuracy-maximizing system 
mi^t be decision-oriented; a utility-maximizing one 
might be fprecast-oriented, For example, we migbt 
have a utility-maximizing system that produces fore? 
casts that will have a wide variety of uses, say, because 
they are generated^ a futures-oriented information 
system for storage in a large data bank of statements 
about the future. Such statements might be used by 
many different ,j]users for many different purpose^s. 
Here, utility maximization woul4 require idni statisti- 
cal model of the distributit)n of user purposes. In suchX 
context, a, forecas^priented ratTier than decjsion- 
oriented util|ty-«maximizing system would be quite 
natural. 1^ * 

Accuracy Maximizing* or Utiiify Maximizinf 

Forecasting is rarefy an end in itself. Rathergit is 
usually a means to an end, and that end is typically a 
corfe^i^ecision, whose achievement's to be facilitated 
by the forecast. Note: The decisipn is nornlally in the 
present y at the time riiat the users or cdnsumers of the 
forecast receive or consider the forecast. 

When a single forecast wilKhave many*applioations 
for many different decisions, it may make sense to eval- 
uate the forecast by its accuracy (insofar as this.may,be 
estimated). Most often, however, this is not the best 
'index of forecast quality. Since forecasting is rarely an 
end in itsejf, the costs or benefits of a forecast rarely are^ 
inff iteic to the forecast'itself; rather, thcy^^usu^Uy are 
consequences of the decisions that hiiige on the' 
forecast. • * . - 



choice among alternative* forecasts or forecasting sys-* 
tem is in terms of. their anticipated ^curacy. When 
forecasting is utility maximizing, the choice is in terms 
•of the costs/ benefits of the decisions to be made on the 
basis of the forecasts. 

• ♦ 

Since the relation between decision and forecast is 
usually complex, the most accurate forecast in general 
will not be the most useful. In pa^icular, if decisions 
will change sharply when a critical level of some fore- 
casted 'variable, is reached, then clearly it is crucial to 
develop a forecastinjg system that maximizes accuracy 
in the critical range, even at the expense of a general 
reduction in accuracy, averaging over all po'ssible pre- 
dictions (including ones not in the critical rang^X 

, Development of a utility-maximizing approach 
' requires that the forecast users know at the time they 
use the forecasting system just how their decisions will 
relate to the possible forecast results. This is Often not 
the case. However, clearly it would in nearly every 
instance be an instructive exercise if users were 
required to think about the relation between possible 
forecasts and the decisions they would then make. It is 
possible to design interactive forecasting programs so 
that they solicit such information (e.g.,"in tKe form of 
designated cut-off or critical valtiesy from the users.^ 
, Where this, information is provided, the programs 
could thbn seek to ^maximize utility by maximizing 
accuracy where it is most critical. Where the informa- 
tion is.not available, the programs f ould proceed with 
the familiar accuracy-maximizing approach. 

Utility maximization requires that the utility or 
value of alternative futures be specified and compared. 
This requirement is difficult to meet. Often, evaluating 
the differences among, the consequences of alternative 
decisions calls for comparing apples and pears^ high- 
ly way plans and old-age assistance programs. However, 
the difficulty of such a task is ndt a good basis for seek- 
ing to avoid facing up to it. It would iseem generally 
^ beneficiaLfor the development of futures research if 
forecasters were encouraged to ask themselvea^how 
and how much fundamental value presuppositions 
influence the utilities they assign to alternative possible 
outcomes. ^ . . . 



This is an argument for a utility^maximizing, rather 
than an accuracy-maximizing, approach to forecast- 
ing. When forecasting is accuracy maximizing, the 



forecast Oriented o^Decijlion Oriented' ^ 

Another and very 'similar distinction is between 
^ '^recast-oriented and decision-oriented forecasting 
stems. Forecast-oriented systems provide forecasts. 
ecifioH-oriented systems provide, decisions. To 
accomplish the Jatjler it is necessary that . the. systeni be 
^instructed by the user on the relation between thedeci- 
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sions that might made ahd the forecasts that might 
, be generated.* ' ^ ' . ^ 

Forecasted-oriented methods • are iriuch more 
common than decision-oriented ones. Decision- 
oriented forcpasting has been used in computer- 
controlled real-time operations, such as the operation 
of a petrochemical p£nt, in which forecasts about the 
short-term future state of the system generate decisions 
about computer-controlled operation parameters of 
the system. Userf probably should have^he option to 
select any forecasting approach either in a forecast- 
oriem^d or in a decision-oriented mode. 

Another use of decisioii-oriented forecasting would 
be where the same sortj^of decisions are made over and 
ovet again on the basis of the same sorts of forecasts. 
For example, forecasts of success or failure of coll 




applicants generate more or less routine responses to 
their applications. It would be feasible, therefore, to 
develop a decision-oriented program that constructed 
an appropriate letter of acceptanwior rejection in 
response to each possible configuratidn of application 
data. . ^ ' 

Of course, -there is nothing in this discussion that, 
precludes displ^ of both forecast and recommended 
decision. ' Since, jlecision orientation requires input 
about the relation between decision and prediction, a 
decision-oriented system would generally be compati- 
ble with a utility-maximizing one, but the two dichoto- 
mies are nevertheless distinct since, for example, a 
utility-maximizing system must also have available the 
cost/ benefits o( the various possible decisions in addi- 
tion to information about how decisions relate to 
forecasts. ^ 
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'chapter 3 - . . ^ 

Validity of Forecasting Systems 



Herbert Gerjuoy . . ' ^ * * . . 

The story is told that onge upon a time a chicken- 
packing company was having tro.uble with its frozen 
chicken production process. For some reason, rather 
than seek help from the appropriate refrigeratiquengi-^ 
neers or processing specialists, they bfpught in as a 
consultant a physicist whose specialty ^as thermody- 
namics, He listened to their problems ',^nd shcjok his 
head - it all seemed s6 simple. Confident|i^, he strode' to ^ 
a blackboard and said: "First, assume that a chicken is 
a perfectly spherical ball . . . ." Then fQUowed an hour 
*^nd a half of moderately high matheni^tics,roi»which 
he charged a'moderatefy high consul|^gt8e. ^ 

Of qourse, the falsity of an assunipti|p|does *nbt nec- 
essarily render invalid the conclusion^' t lat depend on 
it. A, false assumption may be ben|^i rathe^r than 



correct conclu- 



malignant: it may facilitate important- 
*sions, while the' wrong conclusions it lejads to may be 
, unimportant. We all know tha^ real! chicken^ pack 
more densely than' spherical chickensi because real 
chickens'^ are cubical, but perhaps the important^* 
aspects of chicken freezing are largely unaffected by 
how they pack. However, when we suspect that an 
a.ssumption is false. thi§ should certainly alert us to its 
impact on conclusions Sve care about. 

' I am not a physicist. The problem addressed in the * 
present paper includes chicken processing only as a 
very special case. The ni^thematics I shall use will be 
moderately low, hot Jiigh'. Njevertheless, watch the 
• assumptions. I suspect that some of them are equival- 
ent \o assuming that chickens a?:^ spherical. 

This chapter presents three approaches to estimating 
the validity of a forecasting system. The •first uses 
reliability tcsetan upper limi| to validity. The second 
estimates validity of lorigrraij^ge forecasts by extrapola- 
tion from/the validity of ^ort-range forecasts. The 
third redefines validity to make it directly measurable. 

"Validity'l^here means aVifrage, overall,>or typical 
accuracy. A valid forecastijjg system^is an accurate 
one. (Nate^that .v^iditylsdifined as a^property, of a 
forecasting system, not of an individual forecast.) If for ^ 
eacfi forecast generated b]^ a forccasting*'s^tem it is 
possibJe Jo measure the (possibly zerp) magnitude of 



the foref^asting error, and if the error valueSy'so 
obtained are all mjfitually comparable, i.d., fall oivthe 
same, (not necessarily unrdimensional) scale, then the 
system's lack of validity (^inyalidity") and. conse- 
quently its validity can be measured, i.e., quantified. In 
practice we usually meet these requirements by using 
the same scale (dimensions and units) for forecasting 
that we use. to measure the actual situation. Asa result, 
the magnitude of the discrepancy between a forecast 
and the actyal situation can be obtained by subtraction 
prits multKiimensional,e.g.; Pythagorean, equivalent. 
For example, forecasts may be of^theyear of man's first 
landing omthe moon and the scale.used may be time 
measured in years. The absolute value's.of thediffer^n- 
- ces- between the forecasted years and the actual year 
than may be used, to mga^re the 'invalidity and hence 
the validity of the forecastiitg>^stem. 




Any measure of the degree bl\c6xrespondence 
Between forecast and actual values mighltlo. A natural 

. on| is the ifeirson product-moment <:prrelati^, /?^y»o;, 

^ l}€^ween, predictions, P, and actual o^jserv^tions, O. 
TKs mea^iirfe takes into Recount ppssibje arbitrariness 
m uAts of measurement, In effect, it sets the unit of 

; measurement of the (orecast values equal to their stan- 
dard deviajipn (rpot mean square about the mean or 

, average) arid the unit of measurement of the observed 
values, similarly, as their standard deviation. 

en forecasting $yste[n validity is measured 
directly, it:is necessary to wait untiMhe forecasted 
events occur. Such assessment of the validit>j^of a fore-* 
casting system works only wh^n there has been long-, 
term expecience with it and when it has remained the 
same over the period of experience^solhat the validity 
of rtie forecasting system in the more distant past for 
forecasts about tht Tecen| past and present may esli- 
ma\e fairly the validity. Qi" the system.foday. So-cal]ted* 
scientific forecasting is so new and forecasting systems 
arefiasuch fjjux that it is rarely, if evef, possible or use- 

'fuUb estimate validity directly. We must rely, ipstead, 
on indirect estimates that enable us to estimate s fore- 

Jcasting system's validity ^^ith res(>ect to forecasts abput 
wj^at^is still the future. A nipe trick,'if it can be doiii^. 



A quantified validity is not necessarily better or ^ 
more valid than one that is not quantified, nor is a pre- 
diction system whose validity is easily quantified nec* 
essarily better or more valid than one whose validity m 
. mea:sured less readily.^ Howevefr, validity measures or ^ 
' estimates do provide^ne more thing to conjure with, 
and they may be useful or impr.»ssiye. We can, for ex- 
' ample, use validity indices to contpare forecasting 
Systems, and this comparison may be useful if we 
Tcmember to take into account differences*in how their 
validities were calculated, how or how much their ' 
validities are valued, and how expensive they are. Sim- 
ilar 'considerations apply to assesrspent of possible 
changesiin.a forecasting system. ^' 

VAlidky is hardly ever an end in itself; rather, 
validity is desirably onl> because the more accurate a 
-forecast is, the mor^ likel> it Is that decisions based orf 
the forecast will have a favorable ratio of benefits to* 
costsT This suggests, for example, that a* less expensive 
and less valid forecasting system may he preferable to a 
more expensive and, m^re accurate one— when the 
, greater accuracy does not lead to sufficient 
improvement in decision benefits or reduction in 
decision cpsis to pay for the added expense. ' 

9 

An Upper Uimit to Validity May: Be 
Esfimated from an Estimate of Reiiabiiity 

A companion term to validity is ^liability, "Relia- 
bility" means consistency. If a system always generates 
the same forecast given the same, data, then it is per- 
fectly jeliable. But systems that call for human:Judg- * 
->m|ms or random computational steps (e.g.', Monte 
^Garlo processes) typically genef^te different, alterna- 
tive forecasts in different "runs" using the $ame data to 
answer the same question about the/fu1fire. Suchalter- 
native forecasts will 6e termed "pafaller below, ^ 

^ike validity, reliability can often be quantified, and 

under essentially the same^conditions: when parallel 

forecasts can.bc comparedquantitatively, i.e., when we 

can assign magnitude values to the differences among 

' parallel forecasts. 

* * *■ ' v.- ^ * 

' Reliability; or rather unreliability, sets the upper 

limit for validity. However, validity may fall anywhere 

below, ^hat limit. A perfectly feliable forecasting 

systenrr— one tfiat always gives the same forecast— may 

^be completely invalid. An example would be 

"pfediction -of the date of a future event by randolm^ 

.selection from a set of dates in an Old calendaV-^bu't a 

very small set, containing only one date, Febr^iary 30, 

1973. The foreoRst would always be the s5*ne, so it 



^.would be perfectly reliable. It would always be^wroiig, 
however, because February 30, 1973 can never come^ 
again. (The use of February 30, 1973 in the illustration * 
exemplifies the kind of thinking,usedjn this paper, and 
the strengths and weaknesses of this kind of thinking 
should be noted.) ' * 

Thus, a perfectly reliable forecasting system may be 
perfectly invalid, or it may be perfectly valid, or any- 
where in between 'However, a perfectly unreliable 
forecasting system miist be perfectly invaiid. . 

For psychologists and others interested in testing, 
Harold Gulliksen sqme-25 yeare a^o rather elegantly 
mathematized a formal system whose key application 
is to the study and measurement of reliability and 
validity. ' Quite inde^pendently, using very different and 
much more formidable mathematics, the information 
^ theorists have developed a parallel formal system.- 
Gulliksen, writing about mental tests, speaks of a test 
^ score that may be partitioned into its valid or true com- 
ponent and its invalid or c/ror component. In informa- 
tion theory analysis of signal detection and message 
transmissiion, a mc-wa^c is comparably partitioned into 
signal plus noise. ^ 

The information theory approach. uses more power- 
ful mathematics and is better tiedjn with th^-broad 
body of scientific knowledge. For example, noise is 
* related to entropy, a key notion in thermodynamics. 
But test tftfcory has the kind of modest mathematics-K 
prefer to use when it suffices. Not^,,bythe vyay, that not 
ev^-y important corresponding theorferJTIwis been 
derived jn the two systems, and solat least two eminent . 
. careers are possibleTor a clever tran^l^tor. ' 

Where there is a single signal; message, or forecast, 



X = T + e, 



(1) 



where X is obtained score^ Tis true score, and e '\§$troT. 
When there is a single tfue ^core (a single signal, a 
sinjgle future event to be forecasted), - * ' , 



s^ = (l/N)[S(X~X)2 



where si is the yariance of the obtained scores, i 
number of pbtained scores, S is the summation 
operator, a\id X is the mean of the X scorts. 

In the fomula for si, each Of the discrepancies, e, 
between forecast and actuality may be "thought of as 
haying-TW^ independent con^ponents: first, a^onstaot 
bi^sconiponent, which would be reflected by theaver*- 
ageyJSftcasting error 6ver a long rua of forecasts; sec- 
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ond, a variable component (to identified below with 
unreliability) whc/se^ long-run average value 
approaches zero. ^ ^ 

It is assumecf that no bias afflicts* the scores 
(forecasting ^^ystem), i.e., X converges tp 7 as 
becomes larger &nd larger, so that the mean e con- 

• verges to zero. This assumptio|i requires a moment of 
-comment and trepidation. A Verbal trick ought T\of 
lead ustodisregardthe real likelihood of bias. Psychol- 
ogist test theorists have' generally goiten awa-y with 

* such verbal ploys as "intelligence isVhat intelligence 
tests measure" because there is rarely' any way to, 
observe directly the true scores that thei^ obtaine^^ 
scores seek to estimate. Sinte they rarely have to face* ^ 
the reality of bias, they can generally forget about it. 
This suggests that we can more comfortably neglect, 
bias in long-term forejjusting than in ^short-term 
forecasting. 

Note, further, that the nature of the model- makes 
any bias an additive constant*, so that bias cannof^ffectf* 
differences in the reliability of akernative forecasting 
systems, but only affects t^ie baseline about which their 
forecasts vary. 

In anycase, if itjs assumed that there is no bias.nhen ^ 
we^may replace X with T, whenever is reasonably 
large. . . * 

For convenience (this is not an assumption i^hteal- 
^ meaning; it is a convention) we assume tKat the meas- 
uring scale used for X and T has its zero point at^r. 
Then, * . . "'"^''^^ ^ . 



Her^ a new nonvacuous assumption surfaces: e 
correlates zero with T, This is a very powerful, 
assumption. It rules out the ^possibility, for exam- 
ple, that very large future increases in the value of an 
indicator may tend to be underestimated in forecast- 
ing, perhaps because of forecaster timidity^ or perhaps 
because of forecaster social perceptiveness about what 
a forecast user willaccept. ' - 
^ We are m*bre interested, however, in a system that 
forecasts-a set of events. ^ 



,Nbw, St is no longer in^eneral zero. 



sx=4 + s^ +2cov(T,e). 
With the assumption, fje^^' " 



(6) 



(7), 



we can then defjne validity as r the correlation 
between X and T. 



rjQ. = (cov(X,T)] Sj^ Sj. 



(8) 



cov(X,T) = (l/N)[2(X.-XXT-T)] . 

= (l/n)[2(XT)], . . (9) 



s^ = (l/N)[2(X-T)^l 



But, by equation (1), 



- / s^=^(l/N)(S(T+l)2] 

=(1/N)[2(T2 + 2Te + e^)] 
, ^ ■ =4 + 2cov(T,e) + s^, . 



(3) 



(4) 



where cov(a,b) is the covariance of a and b. By assump- 
tion, St is zero. Therefore, when only a single/fore- 
casted event is involved, 



usingjheoohvention that T = 0, ancl*the assumption 
that X = T. 



r(XT) = t[T + e )T] = Z (T^) + 2 (eT) (10) 
• =2(T^0- ' . ' ■ ' (HI 



using the'assumption that e and 7 have no linear rela- 
■ tionship. Therefore, , 



and 



cov(X,T)-=4. 




*X *e 



(5) 



^XT-^/^X^^-V^X • 



(13) 
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Thcmost immediate problem with^this nice formula 
for Ty^j is.lhat 57- is no more available than thj Tscores 
are] However, there isa_ relationship between reliability 
and validity that can be^sed fo estimate r \ 

By analo^wirh the definition of J/alidity as we 
can define reliability as rA^*^^, where A', and A' , are al- 
ternative forecast sets generated J)y the 5crme forecast- 
ing system. For example, where judges are Used, we 

. may regard rxfjc^ as the correlation between judgments 
by different judges. There are two kinds of correlation - 
that have to be distinguished Here. One iS the correla-.v 
tion between judgments by two different judges, eacli - 

• making judgmetits about a number of different e^l6. 
The other is the correlation between judgment^ about 
each 'of two different events-by^a-Jiumber of different 
judges. These two correlations in general will be the 
same only if we regard all judges' jijdgmenls'as pauttl^^ 
ally interchangeable, i.e., drawin-andomly from the 
same population of judges (or,^similarly,^if Review the 
different events as mutually interchangeable). For^ 
tnalty, the liiodel simply requiresia source of data for 
r ^ y, and if there is more than one source we simply run 
the risk of more than one conclusion. That can be an 
advantage, by providing a basis for estimating whether 
judges (pr events) are, in fact, interchangeable. Thus^ 



Biit, then 



•(18) 



This approach really only gives a maximum rvalue 
for r^*,. because what has been done here Jias simply 
been to^'do formally and in detail what.was stated in 
word^ above when it was noted that rejiability sets an 
. upper limit to validity.' Hoy/ever, since we hiave pointed^ 
toward ways of estimating»*the reliability (by looking at 
agreements among judges, for example), we do have 
soriie basis now forjudgingthevialidity of a forecasting 
system withbut waiting. » . . 



^X,X2"[<^^Xi,X2)]sx^Sx, 



c6v(X^;Cj) = (1/N)[2(X,X2)1 



(14) 



Validity May Be Estimated by 
Extrapolating Trends Jn Validity 
^Estimates 

Another approach to estimating the walidity of a 
fqrecasfmg system may be based on the method that 
has been used to investigate the personality character- 
ijltics of indiyiduals wh6succe«fully.c6mmitsuicide. It « 
is not ea^y to administer personality te§ts to such per- * 
sons after they have killed themselves.^What. has beeri'*^^ 
-done, i nsteadf fr^ b^n to study thejpersonality charac-^ 
teristics of person? who,,were unsuccessful int their 
."' attempts to cqmmit suicide, and |ook for trends in 
; fhesexharacteristics depending on how close theiSfdi- 
y:>'idual came to succeeding. The characteristics'of^suc- 
.cessful suicides are then found by extrapolating sucS^ 
- 'trends. ' i - v, >^ 



(l/N)[2(T + eiXT + e;)]. 
(l/N)[2(T^ + e 1 T + 62 T + >i: 0 



Similarly, 



we 



4 



assuming, again, that e is bncorrel|af^^;w1th T, and 
assurning now for the first time that^/is'u'ncorrelated' 
withe,. ' 



maj^^c, ^timiate'Sthe ^ not^irectlyr 
^ ' obtainable validities of idnferamgefbrecij^^ 
. by noting trends in the validiti^s^pf shbrt^nge^jfpre- / 
t/tasling.$ystems as the lailgelgrows 1^^ - - ^ , 

••• • ■ ' -m^- . . •; • • 

We May Redefine vVaiidity So that ft 
Pertiains to Forecast Utility, NptlfV^buracy . 



3 



With A'^and A'^ interchangeable,. 



'0 



and 



(16) 



.(17) 



Finally, %q may cut the Gprdian krl6t:.R^^s>m^ • 
after all, is usually done df^^a mefnsjiq^^^ 
than as. an end in itself , except for tjie^presunwbiy srniaH 
band of futuri^s who see forecasting as an abstjS^^^ art: 
form. This may bexlarified by contrasting the status of 



the future, forfuturisVs^-^itfrth^st^tu^ >:v^^ 
historians, or.tKi^istatus of the mind for;psychologist$.\-. 'yW 



The 'fuUirist 'cannot view. -the fiiture; directly - -But - ' 
neither can the^^nan directly view thepast, nbr can . ' ' ' ' 
the. psychologist difpctly vi6w the.mindi T^e historian. 
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uses the notion of '*the past*" to hel^ organizeand direct " 
his professional activities, which necessarily always 
take place in the present. Thus, hi^tdry may be consid- 
J ered an empirical- science. Thb historian may, for ex-^ 
ample, use^his ideas about the past to predict that in th? 
short-r^nge future, if'^Ve dig in a particular place, ;we 
will findjhe body of a particular Roman. Similarly, the 
psychologist may use notions about what unobsegva-^ 
ble processes-* are going on inside another persop^ to 
itiake predictions about, that person's observable 
behavior. The utility of the.4)ast for the historian is^that 
the notion helps him better to predict. Similarly, the 
notion of the mind helps the psychologist. ^ 

• Obviously, futurists do not use the n^oi^ of the 
future simply to help improve their predictions. On. 
occasion, of course, thi^ is'the cas^: A judeirtent ^jbout 
the nature of the long-range future may beiased to help 
generate a short-range forecast. More fundamentally, 
•futurists use the notion of the^future to help generate 
forecasts that are useful for those V/ho consume those 
forecasts. ^ 

• *^ 

'Futurists provide forecasts that are used by Individ- 
uals and organizations in decisionmaking. Therefore, 
it may be argued that the utility of a forecast is deter- ^ 
mined by how favorably it affects the decisicjus niade 
by the forecast user. This approach makes it possible 
fqr a wholly inaccurate forecast to he a very good fore- 
cast. For example, Jonah says, "Nineveh will>be 



destroyed!" But Nineveh repents, and the city is not 
destroyed. Was Jonah^herefore'incompetent?,No. He 
proyided^a very usefuj forecast, fof it had the desired 
effect upon the users — the. Rulers and people of 
Nineveh. ' 

Since the validity of a fo|ecasting system, defined as 
its accuracy, as has been shown above, ^cannot fitmea::^;>. 
sured directly and indirect approaches seem likely to 
give only very gro^^esti mates, and since it may be 
argued that the accuracy of a forecasting systefft is 
ihuch less important than its influence on th< us^rs of 
-the forecasts it generates, it may be suggested that the 
definition of for^ecast-system validity be changed to 
reflect the utility of the forecasts generated rather than 
their accuracy. This may be done while' retaining the 
general definition of validity as the cAtelation of the , 
forecast with its criterion by redefining the criterion. 
The criterion n^ed not be'based On the future event that ^ 
is forecasted. Rather, it may be based on the response 
of the user of the forecast. ^ * * a*a.^ 

We may imagine the following. When a futurist 
makes a forecast professionally, Jie is required by. the 
code of ethics of "his profession tp place in a sealed 
envelope the anticipated, effect of the forecast on the 
anticipated user. This, of comrse, is itself a prediction. 
It is the accuracy.of thfsTffSmction that is UsedTo assess 
the valicHty of the forecast. - 



FOOTNOTES >' 
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introduction 

" ; Picture yourself 20ycars from now, after a satisfying 
^ career in futures research, checking back. on the 
forecasts you and others made in the last fewdecadcsr 
The array of scientific, technological, economic! 
» societal; ^npl political events and trends would be very 
, ; large 'indeed. Many of the forecasted developments 
~ would certainly have occurred, and from this you\ 
would draw some professional satisfaction (especially " 

'desirable); others originally expected 
duriflphe interval you are examining Woiild not have 
, occurred, and this, would, cause voii to search for 
. for the incorrect forcca^Plut despite the 

. : richness of the forecasts, inevitably you would find that ^ 
, • some of the really importarittdevdopmcnts^^ 
, few decades wereno^ represented at all in the fbrecasjts: 

./ For example, the RAI^D' lortg-r^ge foresting 
* study, conducted using the Delphi method, in 1964, 
included a forecast of . important ^scientific 
' breakthroughs expected in the next 30 years or so.' • 
About two-thirds.of the leyepts forecasted to occur by 
1970 had' actually occurred by ih6n. But more 
importantly, perhaps, many, scientific breakthroughs 
had occurred which were not included in the original 
forecasts ;;~Thc yearbooks of .the Encyclopedia ' 
Aigericana, the Afew York Times Index', ahd other ' 
^sources wer^ consulted totorm a tist of significant 
saentific-§cvek)pments 'of about, the sam6 level of ; 

• generality asjtcms inrludcd bylhrei,original:baphi • 
respondents. The li^t of omiissions inclui^^iscpycry ' 

-of .quasars; growth of holography;. applicatioris of • 
^ lasers to industry afid medicine; mcisSrcment of the 
big,bang site temperature;. the moon-likeisurface'^of 
- Ma^lfffcclive use of hybrid seeds by m ' ^ 

countries; estaKiishmcnt of cigarcti^^cancer relation- \ 
. * ship; thcorctical idcntification^of ^ faster-tban-light 

* particle; synthesis of DNA; thef linking of criminal; 



beha>^6rjpo abnormal chromosomes;*" *sdoveiy of 
pulsars; discovery that:.the rotation of Venus is in 
. resonance with the Earth;confirmation of continental 
drift; and the^nthesis of enzymes. ' ^ 

^The natureofsuclf unforeseen developments, not# 
onfy in science but -in other fields, as well, is the subject 
of this chapter. Cap the tiatuifof such developments * 
be described a priori, in general terms at least? Caii 
methods be invented to^duce their number? Can 
planning ' respond to^ unprecedented events? I am 
indebted to Mitroff 'and Turoflf^for- pointing out a 
parable of Qrl Sandburg*s which seems appropriate to 
this line of inquiry:^' - " \ - 

The white rnan drew a small circle in the sand and 
told the red man: "This is what the Indian knows,** 
and drawing a big circle around the sm^il'^ohe, 
"This is what thc'White man knows> The Indian 
took^the stick and swept an immense rin§ arou'ncf ' 
both circles. "This is where the white man ancl^the 
rc4 man knojv nothing.? - < 

This chapter presents a first, tentative expjoration'of ' 
the^pace between what we think we know andHhe 
.outer boundary defined bjf that irtimjsnsc ring.<-5^ ^ . 



^Some Definitions 



Ar\ unfgrseen devMoprm^ event which in. 



retrospect is seen to have.bcen important but which has. 
b<5en oinjtted ifrpiiffoijj^ ; \ , ^ ;.C 

,,Thcrclative|Umberofjinforeseendevt5ld 
ifuhction 6f .the time*'betwecn- the .present and::thje ' 
forecast horizon.. , As. tfie Wceast time,.horizoh ' 
approacjies theVcscnt, informafiqn 6h whichto base- : , 
forecasts forecast Vc6uracy inipr6ves,.and; ^- ii| 

the rclativeWmber of uhforesceJh developments, - '.^i 



38 



4. 



diminishes. This*6b9ervation is probably true even for 
'^random'' events* For example, a ligtitning bolt, 
|)efore.it strikes, is manifested by th§buildup of a static 
charge; terrestrial strains probably can be .associated 
with earthquakes; whether or not thejbullet will hit the 
target can change from a problem iri statistics to 
ballistics afterthe bullet is Tired. 

While it is probably true that almost all unforeseen 

evenls can be forecast^d'*"immediately before they 

occur, the p^blem is to accomplish the forecfast in time 

for action. Suppjgse that a man built an electric charge 

detector that could forecast the stroke of a lightning 

bolK If its warning time were only a second, evasive 

action would f\oi be possibFe and, depsite being^ 

"foreseen," the forecast of lightning would be useless. 

^Therefore, moving this forecast from the "unforeseen" 

to the "foreseen" had little practical value.. 

* '"^^ 
, There appeaf to be at least two types of unforeseen 

developments: we call them extrapolative and mutant. 
An extrapolatii^e unforeseen development i^oile which 
conceptually coufd have been forecasted given ade- 
quate historical data, expertise^ j>f appropriate f 
simulation mcidfeis. Qrt the other hand, a mutant " 
unforeseen c(e\}^lopment is pne which could not haVfe 
been forecasted; history simply hUd no clues to, its 
emehgence; simulation , models^ no matter how 
ingienious, would not have hintel^ at theie 
developments. Such developments aredispdntirjuifties, 
breaks with the past. To' put it ii> other tefn*inost 
developments are steps ifl fong chains of.casual|ty, and ^ 
conceptually, at least, future events^ In th^j^ canJse 
Inferred from past vectors of change.^ But kt 'tihies*^ . 
developments occur^hich are not or^'UTOntidipatjsd -^^ 
b6t which cpuld not hate been antiDigHtf, These ai'e* , ^ 
mutant.* • • ' ^ / 



to Mill, who justified belief in universal causatidn by 
tracking it l^ack to an ultimate causation. 

But many philosophers deny^the validity of universal 
cau^sajity. Hume found cause only-a fiction of the mind. 
Bergson believes that ultimate reality is not bound to 
exact causal sequences; sofne eleipents of growth are 
uncaused and,- he holds, Iherefore^are unpredictable. 
The point of yiew accepted in this paper Js thfet. cause 
aifd' effect relationships exist most of the time but, 
• occasionally, spontaneous uncaijsed events emerge. 

Extrapoiatipn in Forecasting 

,Mosj forecasted developments consist of statements 

about fiture conditiX)ns which' grow ottt of historical 

and contemporary * activities. For example, , most 

forecasts of scientific achievements anticipate the' 

'fconseqience of research in progress or planned 

^ research ; economic forecasts deal with the momentum " 

of economic change, and technological forecasts relate 

tathe adaptation, peifection, or diffusion of existing 

or emerging cappabilities. - 

fa ^ 

In- a real sense, th^o, most forecasts are ex- 
trapb'lationsr! be they derived. from extensions of 
historic^ , trends, ej^rt opinioo, or simulation 
models. . , Some forecasting techniques are clearly . 
labeled as ektrapolative procedures. For exampfe, if 
timd-series data, aije obtained ^bout these various,^ 
technological or societal measures (such as peak 
^ircraft speed, popytation density ia urban cores, life 
expectancy, jgr engine efficiency), fofeetsis can be 
produced by e?Jtending the histpricaf .trends into tjie. 
futlije. using well-known curve^fitting approaches.iiit— 
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. Jhe purpose of this chapter is<o begin tAexpldTe the* 
nature of the Unknowable, the unexp^jired, and the^^ 
unprecedented— concepts which hinge on the nature of 
causality- and whaf links one kind of development to 
another. ✓ 



Causalif)( 



^ Ijr we have enough knowledge of present and past 
events, we, in concept at least, be able to^spepify 
futpre evehts? Are all events rooted in sor^ntecedenf 
events? Is the cause of every event a preceding event 
without^which the. event in question would not .have 
ijccurrcid? Many philosophers have argued the point; 
from Aristotle, who .^assumed that causes proSucd. 
effects! to Descartes, wfio called fcause substance; and 



most other. forecasting^chmq lies have strortg ex- 
trapolatisve^depentsjor aracod^letely extrapolative as 
well.' * , -/ " . T ' ' ^ 

' To.be.some\yhat more s»e<4fic, supjjose a group of 
executive's is iuter^tin^thropgh Delpiii and ad-- 
dressing a^subjei^ ^sucp ^ say, external. politicar^ 
changes liKeiy to affeat th^ir corporation.' They^otild ' 
almost certainiyist.cnyges <:arrently in existence, at 
leajt ii^ embryonic\ wm,* ai^b debate 'their future^ 
course. It* would Seninreasonjtble^to expect the 
executives throi^h.any proce||rt6 invent tomorrow's^ 
analog of consumepsm or antitrust; they wpuld.merely 
carry such current trends to conclusions that seemed 
reasonable 4o them^at the time. An econometrician 
atten^pting to describe the relationship between energy 
availability*and,UMmployment would pr9b^bly utilize 
linear programing multiple regression, or ipput- 
oiftput techniques to formicate his model; all would 



rely tq a greater- or lesser extent on the past 
relationships among the variables. Econometricians 
would find it difficult, if not inipossible, to include 
credibly in'such analyses developmeirts which if they 
occurred would greatly distort the economic system 
being described, including, fcJr exafnj*le, drastic fuel 
\rationing,^ vastly higher fuel prices, or evenfree energy. 

As another example,- even Forrester's system^* 
dynamics is a case of extrapolation: here it is assumed 
^ that a chosen systemic structure remains fixed with* 
time and that the variables included in the model 
interact according to rules that can be defined through , 
analysis of historical data. The forecasts produced 
presume the structure remains unchanged and the 
variables continue to relate to or^ another as they have 
in the past. Of course, future develbpments\<ian be 
tested one at a time (the model is simply rerun with the 
,new development), but it is usually presumed that such 
developments act within the old structure, and tfie 
result is still extrapolation but under different initial 
^assumptions. . ^ 

' Thj business of most forecasters most of t^ie time is 
extrapolation. Extrapolation requires allegiance to the 
notion that Torces at work in the past will continue to 
be at work in the future. This assumption is bound to 
be wrong eventually.' ^ 



Extrapolative Unforeseen Developments 

Why would developments rootedln history which 
, are later recognised as important be omifted frdm 
forecasting studies when in concept at least they could 
have been anticipated? Assume first that the prospefc- 
tive development' is in hand during the forecasting 
study anS a decision is being mkde about whether to 
include it. A decision matrix could be constructed as 
follows: * . 



Development is thought to be: 





important 


Trivial 


High 


Included ' 


Excluded 




Alight be indaded 


Excluded 



Probability of 
the development 
is pe^etved as: 

Only developments seen to' be bq^h important and 
highly probable would certainly be included. If t^ 
development were seen as trivial it would be excluded, 
independent of its probability; if it were seen as having 
low probability it might or might not be excluded, 
independent of its importance'. So the reasons for* 
extrapolative omissions can be listed as follows: 



1. A development recognized as prospective!^ impor- ' 
tant but having low pr6bability^urn$ out to occur 
anyway because the prdbabiiity ^judgment was 
wrong or because, as sometii^^mi^iappenj the 
unexpecteS development occurred. 

2. A development thought to'be trivial has, through an 
unanticipated cliaiH of, causality or coincidence,. 

' unexpected consequences. >>' 

An example of the former might be the emHargo of 
- petroleum by the OPEC states in an attempt to 
infiuence Middle £ast politics; many of the conse- 
quences of such an event could have been foreciasted, 
but the probability of such an event would have been 
judged' vanishingly small a year before it occurred. 
Therefore, it had beeii discounted . in mpst energy 
studies. An example of the latter might bethe Gulf of 
Tionkin Resolution, which appeared/ innocuous' 
enOTpf at the time it was passed but h^d, as is now • 
J. clear, many unexpected consequences.. 

This Ime of reasoning began wit^the assumption 
that the extrapolative developments were in hand and 
were simply being reviewed fqr inclusion \)r exclusion 
on the basis of finportance an(i probability. In the real 
world, me set orextrapolatiye developments is often 
quite incomplete. Omittetl developments, later 
recognized as important and stemmmg from hisjtorical 
events and.trendr, may not have been considered at all. ' 
Why? The answer may be failures of imagination and 
nerve, inadequate expertise, insufficient data, inap- 
propriate jnodels underlying the data^ collection or. 
organization processes — any or all of these. 



Mutant Unforeseen DevJopments 

V 

V " 

Mutant unforeseen events are unprecJedented. This ' 
definition recognizes that the future will not only 
evplve along smooth paths but (vilhalso be subject to 
mutations— uneXp,ected departures from expected 
trends— which,^nce having occurred^^Jpavethe wotld-^ 
different .for all time. Robert Prehoda, :in lus book\ 
Designing the Future, calls these key steps^^^ahn- 
Strajsmann" points, after the researchers who shpwed 
in 1938 that atohuc chain reactions were possible. 
Before them, forecasts gbout atomic energy pfrobably 
involved little iriore^an informed guesses but, after 
them, foK^*a§i/about atomip, energy had a scientific^ 
basis.^ ' 0 ^ \ 

' This repre,sents one sort of mutant event; the 
spontaneous mutant. In this class arc discoveries of 
new heavenly-bodies, new physical phenomena, ^ 
presidential assassinations, physiologic miitations, 



40 



and so-called acts of God. There is"at least one other 
♦ sort of mutant event as well: the coinciwsnt mulant 
; which, while forecastable , perhaps through* ex- 
tfapolative methods, draws its irjportancf frirni other, 
noncasually linked events which occur at tne sanle* 
- time. The coincidence involved here is xio\ serial, as is 
'soipetimes meant in statistics, five heads in a row*, but a 
fortuitous time*phasing^which places diverse'events* 
and developments^ of apparently different origlp in 
justaposition^Fo^r>2xample, ifie chance meeting of two • 
people who later marry, or -the availability of th^/ 
transistor at a time when guidancQ^^tetn miniaturiza- 
tion held the key to viable ballistic missile develop- 
ment". The transistor came into b^jng without reference 
^ guided missiles, and the guided missile, wilji^t 
reference to the transistor; together they were syn- 
ergistic. ' ^ 

It seems tame these definitions describe the types of 
unforeseen developments that we encounter:. Now the , 
questions are these: HoV can our methods be amended 
to permit the a priori iilentificarion of events which 
would have other\yise j/een unforeseen? How can we 
^forecast "their consequences? I will jnention /our 
^approaches to the problem of reducing the population 
of unforeseen events:' o 



1. A paradigmatic technique. ' / 

2. Normative search. * . . 

3. ^ Morphological analysis. • - 

4. Consequences of newjnstrumen{ation. 

In addition, 1 will mention two new foreca&tinVi^ 
techniques undei^development at^e Futures Groupf 
Ithat may prove ilseful in forecas^ing the consequences 
of unprecedented events: Trend Impact Analysis (TI A) 
and Probabilistic System Dynamics (PSD). 

Clearly there are many other techniques' ^eing» 
devel6ped«elsewhefe which could also fit under this 
rubric: Dynamo gaming and cross-impact simulation, 
to mention two. \ have singled out tlA and RSD 
because they may be new to the reader. 



A Pairadigmatic Technique 

r Thomas Kuhn, in his brilliant book. The Structure 
of Scientific Revolutions,^ ^indxtd the flow of scientific 
history. He fqund*it not a continuous stream, each new 
idea addinjritsrenergy to ever-widening discipllne^but 
rather a discontinuous series of crises. In hislmage, the 
business of '^normal science" is the probing of the limits 
of the accepted paradigm, the laws^nd theories that 
compri&pithe content of the disciplines. Most^ientists 



do this icihd of work most of the ?fme, adding precision 
tq known consistencies and testingihe applicability of 
accepted concepts in new environments. Belief in these 
paradigms is a requisite of the guild, studentl^e 
taught these,'and when they know.them by rote, they 
are'graduated. * ^ 

But occasionally old beliefs faih in new cir-" 
cumstance^.. Phlogiston, phrenology, and caloric are 
among the debris of advancing science. Kuhn calls thft* 
trauma which results in the^ rejection of accepted 
theories and their replacement with others "the crises 
of science.*" Crises are times of trial. Old ideas canpot 
be lightly discarded; careers are^ built on them, and 
reputations sometimes rest on their continued accep- 
tance. When, old ideas are discapded, part of the 
firmament disappears; the textbooks are wrong; 
honored professors, false. Every premise of the 
discipline must reexamined and the pieces put back 
together with sdme semblence^ of order, hopefully 
» greater than that which ej^isted* before.^ 

Of course Kuhn's model fits many other institutions. 
. A school functions according to its set bf written and 
v^unwritten rules; these *are its paradigms. Cor- 
porations pursue the^r ends until changing profitabili- 
ty, shifting markets, or sociallntervention indicate that * 
the old rules of operation are no longer functional. 

If KOhn is ri^t, his model provides Us v^th a means 
for helping to identify the unexpected: search for the 
crises, WHere disciplines or organizations are in 

^ turmoil, where old paradigms ^fe. being questioned, 
new ideas will be acceptable/The deeper the crisis, the 
more likely that the new idea will be mutant rather than 
extrapolative. Are there KujKfian crises today? A few. 
Psychology is trying hara to ignore the anecdotal 
literature ^derived'^from the fielci of parapsychology 

• (but Jess so^ recently). Quasars are anomalous within 
thejaccepted concepts of cosmology. 
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yi^rmative Search 

, Unexpected events, either mutant or extrapolative^ 
-f might 4>e discovered in forecasting studies by sim^^ 
" asking, ''What i^ it tfiat ought to Kappenr. This 
. approach assumes a rationality in science or in other 
instittitions wfiigh may or pnay not be^present. At the - 
very least, the question ^rves as apoint of departure 
for stimulating imaginations to project forecasted 
events which might otherwise be omitted. Soppose we ^ 
were forecasting in the field of international politics. 
What ought to happen? For example, resolution of the , 
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Middle ^jst conflict,* e^blishment of a worldwide 
granary, reduction of the rate of population growth in 
developing countries, or establishment of an inter- 
national currency which promotes monetary sybility. 



Morfihpiogicai Analysis 



\ 



^ * The normative search asks what ought to happen. A 
^morphological analysis asks: What is the full range of 
> what can happen? Zwicky's approach is complex to 
" use; basically it consists of* first idemifying the 
^elements of a system' and then siaiitrg all of the^ 
- , alternative methods by which the function of the 
\ subsystem could be accomplished. Combinations of 
each of the methods'are formed by permuted entries 
iijbrder tQ identffy all of the ways that the system can 
r^' be "made to function. Before any combinations are 
discarded the question is asked: "Why won't it work?" 
In concep't at least, this is a regimen which,Jeads to 
^ discovery, in practice there are in>portant limitations: 
How cun one be sure that any list of alternatives is 
exhaustive? The definition of subsystems in itsert^ 
^ formsA -a coj^^ceputal boundary. NeveUheless, the 
approach has probably not been used ^oo frequently. 



* Conse quences of New instrumentation 

' A comparison of past forecastmg studies with actual 
evenfs shows that at least some of the unexpected 
events came about as a result of the invention of new 
^instrumentation. If one had been able to project the 

0, new instrument,"the event which followed might have 
. „ been foreseen as, well. For example, the discovery of 
.pulsars was^ot forecasted in the 1964 Delphi study 
mentioned earlier. Yet radio telescopes exi^tecf at that 
^ time. The sensitivity of radio-telescopes improved 
shortly aftef'*I964 and, as a result, signal integr^dpn 
time could be reducedTrom the^20*seconds orso whi^h 
was used in the mrd-1960's to less than a second. One 
the-integration ^jme'^had*b(SSn reduced, radiojpflfrces 
with ^eriodicityorrJthe order of a second^uld be 
detected. Can we now ask what might be discovered as 
a result of improving some other insirumehts, through 
improving^ resolution and accuracy and diminishing 
the noise present in other regimes? For example, the 
electron microjsfcope, the mass spectr^Hweter, l.Q^sts-, 

' . ^^and.electroencephalographs^. 



extrapolation in^ such a way that humans anS 
'computers are assigned precisely -the. task that each 
does best. First, the computer extraprfates the past 
history of a trend. Second, an expert or group of 
experts specifies a set of unprecedentedifuture events 
and how the extrapolation would be changed by tlie 
occurrence of these events. The computer then uses 
these judgments. about impact to^ modify the trend 
extrapolation. 

The impacfjudgments are specified in terms of five 
parameters: 

1. Time from the occurrence oif the event to' fir 
\^ ' response of the variable^ 

2. Time from tHe occurrence of the event to max4mum 
deviation of the variable. ' - * 

^ 3. Time;from the occurrence of theevent'tosteady^tate 
value, of the variable. 

4. Peak deviation of the curve from the extrapolation. 

5. Steady state deviation of the curve from the 
extrapolation. 

The heart\of TIA is the computer program for using ' 
these judgpients to calculate the expected impact of the 
selected events on the extrapolated trend. A closed- 
form procedure Js used to solve this problem'. The 
expected value, or mean, of the impact and upper and 
lower <iuartiles of the distribution of possible impacts 
^ are computed for each indicator.' 

^ The expected value of the impact is computed by 
summi^ the products ]of the probabilities of the 
impacting events for each possible year times the 
m^itude of tlieir impact, taking into accoiyii their 
specified lags (see Rjmre^ 1). Probabilities of events for 
, ye^$ not ^ecified in our files arq estimated by Jinear 
interpolation, assuming tjiat an event', has O.OQ 
prob^ility,at the present time. Sinlilarly, impacts are 
linearly interpolated between three specified impact 
magnitudes. Typical TIA runs and input dataware 
' own- in Figures 2, 3, and 4/ ' 




Thus this technique permits the forecaster to break, 
finally, the assumption that ji^st tr^ifds mU^t continue. 
It permits explicit consideration of the)effect *of 
unprecedented events on future trends. ' - 
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Trend impact Analysis 




Probabiiistic System Dynamics 

The UmTts to Growth study; of Nfeadows^ has 
^,^y> / ^ i stimulated a. lively debafte not ohlj; about its primary- 

Trend impact analysis(TIA), an analyti/procedur^ substantive findings' (exponential growth of both 
.^cveloped by. The Futures Group,' divides the taSk of ^ popuJStion and capital investment cannot <:ontinue for 
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Px = VobabiBty of occiiiriflu in year X 

Iy = Impact of even Y yun from occurranee of tiie event 

-* Anumes coupling among events and event impacts is 
' negKgilile ' , ' - 

Rgyrel.Expepted value of an event impact* 

" , long'without serious consequences, a conclusion which 
i can^hardl^f disputed); but about the method of 
•..-analysis itself> *Aniong the. major^ criticisms of the 
modeling teclinique are the following: 

l.Jhe system 4inder study is described as a closed * 
* system. Fe<y, if any, outside factors influence the 

outcom^of the madieLln^ll but the wbrld n^^', ' 
/ * ^ese exogenous infju&nces may, with time, become - 

* y the most tffiportant factors affecting the behavior of ^ 
: N the system. ^ ■ . • 

2.,The ftiodel structure remains fixed during.the entire 
time under study. Jhoughs Specific values of 
-^variables will chang^ with time,, the equations \ 
^. describing the<relationj$hipsafnong model variables f 
will not^change. » ' 

.3. Specifr6 events WhfcW may or may«ot occyr bpt 
Hvhich, if.they were to occur,'woul(||jffect the nnodel 

* ^ are not taken into account. * 

V. ^ ^ ' • 

Despite these and other shortconiings,lhe mdSJel has 

great* povvrer. Its xonstinction- requires that the 

modelers reach some fundanj^ental understanding of 

'the sys'teni and ^that the intricacies, among system 

elements be probed. Tfce^ consequences of certain 

» policies can be analyzed (e!g., **ir agricultural prod uc- 
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Figure 2. Typical forecasts obtaiomi by using 
' . , trend impact anatysis (TIA). 
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tiyity were doubled in the abs^jnce 0/ populatiorf 
cbrifrol, how long would large-scale starvation be 
"delayed?^), and occasionally instructive, sonietimes 
counterintuitive^ results cah be obtained. 

Probabilistic system dynamics is a new modeling 
l^ctaique designed to overcome the criticisms men- 
tioned-above by combining tKe modeling pro&dure of 
system dynamicsvwitK the event handling techniques of 
cross-impact analysis. A set of events, eitljer ^x- 
oMinous or (endogenous tp the area of study, impact the 
odd according to. their individual time dependent 
.probabilities.' These imi)acts may fake the form of_ 
changes in parameter values, changes in theTnodel 
equations, or changes fn the actual structure of the ' 
model." . ' • , ' 

The system dynamics model is developed using the 
inforination about variable relationships supplied by a 
pahel of experts and the information gathered from the 
appropriate literature by The^Futures Group staff. A - 



model Is developed that sho w^ the dynamic behavior of 
the system being studie^. The.model's validity is testecl 
^y using initial data fof some past. date, for ♦xample/ 
19S0, and having 'the model calculate variable values 
up to the present day. Comparisons of tKes^^cuiated 
values with actual historical data can be used to assess^ 
the success of the ir^del in simulating the system under^ 
study. All of this Is rather s^andatd, ^^"^^ * 

- A cross-impact matrix is^tlien formdd of events 
which, if tliey occurred, would affect the structure of 
the system being modeled or the* relationship among 
variables which describe it. ThesSiare events which in 

* general are not rcpx^ented in^ theSiistorical model/ 
They arp unprecedented. • ^ " * 

The impacts* of these events on the model are' 
^described* These impacts may come from^ expert , 
judgment in cases whtre the jmpact is uncertain or they- 

* may be calculated in cases where.the impact is obvious. 
^ and not judgmental. These jnipacts on the model may 
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RgMrt 4. Potential future events i«ed to for^ 

V / * s ^ , ' • - " ' 

• ' * ^ver^ forms. The actu^lft^r^^^^ model l.The inclusion' of^-evfeWs^-in th^ model' alloVs • " 
. , may be changed, cAefOcients oftfliVqiations may ' occurrences oitstd^^ the area of focus bf-the basfc t 
, vary; ne,w terms niay be addetf«§r subtracted from model to_ be ttfkt,. into 'account in the model • ' 
equat.on^orthetablefunct.ori^linkingvaria^^^^^ • predictionsMn this manner, " anV-.number of • " 

^ eaectea, , .'f^^:"' ' 7 ^ exo^enous-events-may;be included-andihe scope of 

Finally,, in our approach the model variables'also,;^ * , 'N^^^el is no lo^geMniited t0 the ^losed system **; 
.feed back' to the event probabilities soih'at,'for;? ' '^^^S^' by^the iriodel boundaries. ^ >^ ^ ' 

^ increases ill an eco/iomic m6del,| 2. siruc^re of the mddel itself becomes dynamic. * 
^•^fvejits-de^dent on federal fundirife would be likely t<^ " ' ' R|iationships among 'variables 'and eyen among ' 
tV : increase jn probability. Thus four . new loops ar<| ' ^e'^tojrs of^the modekmay change with ttme'as^the — - 
; ' introduced:;'^ ,r. impacts. frpm other parts of the modqj-aW frpm - 

•r.Event^t^nt cross-impact- ^^^IMw 'ncluded., ..^ j ^ ' V 

,2. Evfnt' tO's'tructure. --^ r 3. Polf^eVcan^e tesied^in terms of their effects on the • 

3. Eyertt to table functionl' - '^ "^^ i^lat'ons^ipslamong |jodeUariablesj,'mQdel s^uc- 

JjjModeHevels fb event probability. " ' .>turesybr;evertt {)fobam ' 

TKi / • ^ L-,. . ' •mairfflimpact^m^xeafe the basiq mbdel can 

Jam- advantages of probabilistic system, ;-^still tie t^sted/fbrimp^t thrbiigh the kfect of those • • 
dy^namics are as follows: - ; ■ ^mpolicfeTon tftp exoge^us evefifs. Yhti4a.much'more • 

.1 )^ II' . , '^f";-- IT. 




complete description of the side effects of policy 
decisions, is possible. 

Some research suggestions that flow from this line of 

thinking are given here: ^ 
« 

l!*The need for a continuing comparison between 

forecasts and occurrences, with particular emphasis 
" on a search for reasons for omissions. 
2^n imaginative search .for crises within scientific 

disciplines and institutions and, when foiind, a 

second search for ideasr in te§t. 
3.* More work on the development of morpholbgical 

analysis. 



4. Why not a study in one or two disciplines of what 
• new instrumentation might mean? 



Almost everyone in futur;?s^ research feels that the 
methods which constLtut^ah^rystal ball are cloudy, 
The *cloud ^:epresents^^.t^pt ^only.^low or uncertaiiiv 
accuracy and validity, bui also an objcurin^ of what..^ 
may ultimately be seen to be important events. I ut^^ . 
that our jesearch agenda inplude not only pfojt|cts^ 
directed toward improved accuracy and reliability, but 
also to^yard diminishing the scope of the unknown. 
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Chapter 5 



Attitudes Toward Forecasting in Political 

Science and Sociology: A Comment 
911. Social Forecasting 



^ Wayne Y. Boucher 

Introduction^ , ^ 

As argued in several other chapters in this book; the" 
- future^ movement and the futures researchers within it 
function * typically^ in' (^onsiderable" ignorance^ of» 
theories, methods, resruk^, standards, and institutions 
which could support.-flieir work. The field lias several 
iijvisible colleges; it lacks an invisible university. The 
field lacks a -professional society (at least^ in most 
^x^oun^ies, including the Unittd States)* and it lacks, 
specified and -generally accepted professional stan- 
jdards. Moreover,, while training programs and 
academicxourses abound and the field has a-few good 
- jqurnals and newsletters, it still lack^ a satisfactory 
^ means to exploit* past and current experience with 
forecasting in establishedjndividual disciplines. These 
< and many other related shortcomings which might be 
niention^ combine to create a. peculiarity, in thet 
professional atmosphere that is anything but healthy in 
long-term perspective. ~ . * * 

\ Jhe peculiarity has several manifestatio'hs, three of 
the more important ^f which arj these: First, 
organizations in the fielTtend to take on a style that is 
shaped almost entirely by the academic^ background 
and -work experience of their foundersTpor example, 
engineers are inclinecl to view problems as engineering 
^ problems; researchers who have lived for V^,txs%y^yez0M 
with apparticular set of techniques are inclined to favor ' " 
those techniques in their current work. The'inevitable 
result, of course, is that individual futures research 

^organizations are biased in one direction or another, 
and the field as a w-hole grows less, not more, unified, ' 
despite lip service to the outlines of the same 
philosophy S^copd,ahe^Rra^t^^^ 
simply fofe^h^ir owtiigB^stlSW^^^^ 
out the bulbs—that is, -fexhaiisting their intellecllal 
capital. Without continual study of work completed 



elsewhere (where **study*' means extensive and critical 
reading in sources ranging beyond the Ne<v York 
Times. Fonvncrov News\veekX these individuals^and . 
those \vho are^jnfluenctd -'By their examp*le must 

• become, increasingly superficial. In^effect, the size of 
the black Poxes the^ deal with grows larger, not 
smaller. Third, 'and hiost significant "perhaps, the 
Jdiosyncracies and," especially, the lack of intellectual 
awareness that eome to be associated'with particular 
institutions- and practitioners- tend to- weaken^" not 
strengthen, the credibility of individual studies; 

, thereby lessening the chances that the results will ever, 
be used, no matter what.tbeir intrinsic quality. Worse- 
^et, the naivete and resultant failings of even a single 
organization are oftenaaken. by potential users as 
evidence of/debilit]/ (or worse) in futures research at 
large, jn the long run, unfortunately, these difficulties* 
can be expected t^row, assuming that nQ changes are 
made Within the^'eld.. 

In any ey^^t, it is certainly <rue today, that 
organizatio^^^racticing futures research are inclined 
to i^^rov^e* reinvent, or rediscover much more often 

^^""^^d^^^^^^y- ^^'^ Be* unavoidable in a new 
^rie; but it is fair to ask when "new" is no longer 
^^^^^Mlost institutions have hardly begun to devote the 
reso^ces that will be' required to establish the inter- 
and ' intra-organizational capabilities and * the 
supj^brganizational instruments that would alter this 
situation.; . . ^ • 

One of th^ key steps that needs to be taken- is 'to 
•develop meafts^ whereby futures researchers can 
become familiar with state-of>the-art developments in 
the .theory or practice of forecasting 'in the individual 
disciplines most relev^^to their concerns. (A very 
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promising corollary of this recommendation is that 
state-of-the*art practitioners in these disciplines would 
,become involved in futures research.) This is not to 
suggest that all* is^. well with, forecasting in these 
disciplines, because hiost assuredly it is not. 
rJevertheless, fe^ problem^s of serjous current interest 
in fGtures research have not already been exploreci^ifn 
one or more of these disciplines; frequently these 
problems Tiave been analyzed in great depjb^and well- 
defined answers— tfiougf no^F nec^axily' final 
answers — are now in h^ndyfrt addition, much'pf the 
futures movement itself isTieadquartered in academia; 
and in some departments important new research is 
being cond^ucted that pertains directly to possible 
futures of futures research. ^' 

This chaptejr briefly reviews attitudes and ap- 
proaches to forecasting in two disciplines that clearly 
have a close relationship to futures research. The 
purposes of the chapter are, first, to demonstrate that 
these disciplines, and futures research have indeed 
much to learn from each other and, second, toindicate 
here and there celtairi p"oihTs of cbmmT)ninterestAvhere - 
one might immediately fielp the other. It is worth 
emphasizing that the fgcus in this chapter falls on 
attitudes and approaches rather than pnTsubstantive 
results or methods— both of ^^jiicli deserve^ more 
extensive treatment than is possible here. 

We begin with political science and with a question 
in political science that is also the most important 
question- facing futures research: the possibility of 
forecasting war. We then turn to sociology. Finally, we 
attempt to generalize from these reviews to assess the 
overall state-of-the-art in social forecasting, both a§ 
practjced in the established disciplines and as practiced 
in futures research. 

Political Science 

Perhaps the most auaaciows prprfiction of the 
twentieth century-^x^j^jftnly the prediction that has , 
had the greatest tangible impact on the lives of people^ 
and civilization in our times— is oKe that falls in the ^ 
dpniain of social forecasting. It provides a very 
instructive, case with which to open this section on i 
attitudes towHS forecasting in political science, ^ 
though the lessons it seems to teach apply throughput , 
the whole domain of social forecasting. ^ -3^ -* 

The prediction was ^made on the morning of 
September 5, 1934, by a very determined and confident 
politician named Adc^ Hitler: ' 



The German form of life is difinitely ^letermined* 
for the next thousand years. . . .There \*ill be no 
other revolution in Germany for the next one, 
thousand years!^ 

^ • ' * 

What is remarkable about this.statement is not that the 

Third Reich fell short of Hitler's expectation by 987 
years and eight montTis, but that contemporary 
independent observers failed so completely to ap- 
preciate its -ultimate significance,-0n4ts face,-it <x)uld 
be taken merely as a boast.^ Less superficially, it could 
be viewed as a confirmation that the regime had in fact 
fully consolidated its power. But at this point both 
friends and enemies in and outside of Germany knew 
so; fhe ruthless purge of June 30, 1934, the published 
telegram of approval of the purge signed by Hinden- 
burg, the combining of the offices of Reich Chancellor 
and Reich President* upon Hindenberg's death on 
August 2, the military's personal oath on the same day > 
to^ Hitler rather than to the Constitution or the States 
and the rubber-stamp plebiscite of August 19 all made 
it plain. . 

When then is Tts meaning? In retrospect, at least, its* 
profound but unnoticed implication was that since the 
"regime wasfinally and indisputably in control^t home, 
the foreign policies of Mein Kampf were now ^ 
operational. Total domestic control was nhe essential 
precondition.^ Once i( hasj)een achieved, these pplicies 
could' and would be ptfrsiied, among them principally 
the. interlocking objectives of creating the Greatej * 
German Reich and securing needed lebensraum. But 
because Mein Kampf, plus dozens of speeches before 
and after its publication, left little doubt as to the 
meaning of these goals or the methods that would be 
used to attain theni,^ Hitler's prediction can be viewed 
as clear notice.to the wprld that war was not merely 
possible but, given the existing political situation, a 
virtual certainty. In other words. Hitler's statement 
that morning amounted to a major public declaration . 

* that Germany would eventually wage the necessary 
war ^or "l^rs — and J^indeed would . win them ^o 
oyerwhelminglj^ that he and his successors would not. 
be threatened for the next 1,000 years. Because we now 

* hav^, he said, "the power to do everything," Germany's 

future actions "cannot be limited by anyj|jiing,rexcept 

through impulses of a tactical, persbnal, and hence^ 

temp<)ral-y*^ nature."^ ' ^ .* \ 
» 

Quite possibly such an interpretation can be 
sustained oniy in retrospect', especially if we insist, 
narrowly, on aligning a kind of magical significance 
to.the date of Sej^ber 5, 1934.' (We now know, of 
course, that Hitler himself considered war inevitableat 
this time—iii fact, long.before this time^^thQugh until 



:v;the spring of 1939 he consistently hesitated t^pinpoint 
the date.8) But it^is rather interesting to observe how 
difficult. it is to fifd a theory oran^analysis from the 
^arly 1930's that tries to argue how such a '*crazy state," 
to use Dror's phrase, could possibly be expected to 
continue in existence for even 20 years, still less 1,000 
year^, without war. 

But apart from the existence of elaborate theories or 
an a wareness^ofLJiitleris. private 4ntentiohs,-the-more 
general question naturally arises whether it was 
possible for any outside observer to have forecasted the 
coniing war, particularly before the string of foreign 
policy actions that began on March 16, 1935, with 
Hitler's announcement of the introduction of com- 
pulsory military jservice and the creation of an air * 
force— "the first overt blow against the principles of 
Versailles. "9 a look at the literature of political science 
• during tljat period is completely disheartening; for 
example, from 1930 through the end of 1939- the 
Political Science Quarterly did not publish a single 
article attempting jo forecast the war. Some^^f the 
more distinguished books of the* period— notably 

-CarrV - The -Twmty^-^^ Vear's Cri^is^'\xig-^ . 

orously. .^^chewed prQphecy."'o,Even today, most • 
.sociafsciehtists, among them a few who also are critics 
of futures research, rule out the possibility of 
confidently anticipating any such awesome and unique . 
man-made disasters. Robert Nikbet^for one' expressly 
points to World War II as an instance of the type of 
occurrence which cannot, in principle^be predicted on 
"genuinely scientific^ grounds, and he fancies that 
futures researchers would agree with him in this. He 
has them asking: 

, . .we [futiirologists] are not expected to predict 
maniacs like Hitler and random events such as 
World War 11, ate we? Indeed not." 

Despite the dismal showing of the academics in the ' 
1930's and the reservations ofcurrent critics, the fact of 
the matter is that World War II was correctly 
forecasted again And again between 1933 and 1935 . 
(and frequently tl^ereafte^) and that, by any standard, 
these forecasts were not only reasoned but, where the 
combatants or the possible dates of outbreak were 
specified, sometimes astonishingly accurate. The m^pst 
interesting of these forecasts were made • by - 
journalists— whic^h,' by the way, may explain why 
Hittej; merely dismissed the '^experts" but regularly 
excoriated the* press. '2 Others were made by politicians 
and have only come to light since 1940. In any case, 
these forecasts were niade*. The three examples which 
follow will illustrate th^r nafureand something of the 
approaches* used in'their preparation. 



One of the first dates fr^m mid-1933; it is Sisldy 
Huddleston's War Unless, . a book ih^ was 
commended by persons like H. G.. Wells and Lloyd 
George but obviously with little efifect. Huddleston's 
approach, as his title suggests, is entirely conditional in 
the sonse that he.does not assert the inevitability of the 
war, but only its inevitability if certain facts are not 
understood andif a series of steps, which he defines, is 
_„lLQLiakejrL_ As^such, the bookLprovides a -superb- 
' instance of a forecast consciously intended to be self- 
defeating. The author's method combines historical 
analogy and reasoned analysis of the implications of 
the Versailles treaty in view of (1) the continuing quest 
forg^er and security by individual nations ^nd (2) 
tKelikely possibilities of resolving European issue? 
through the available mechanisms, such as The League 
of Nations or pacts to outlaw war. His general 
conclusion is stated early in the book: 

. . .we should nriake no mistake about it. Nonrevi- 
sion [of Versailles] means war— or rather if there 
is no peaceful revision, there will be a warlike 
revision^ The^[iojce is not between revision or, 
nonrevisioh.^It'is between the two kinds "of 
revision— by agreement or by arms.'^ 

' • ' • • - 

"There is," he writes, "no need of conferences, no need 
df machinery- no need of py^^\k^.''^^ What is heeded 
is a closed-door» meeting ^by England, France, Ger- 
many,^nd Italy to work ojit "a reasonable pl§n in the 
general interest": , . , . 

Either the four Great Powers will act in this 1 
fashion, and will employ their influence ip favour 
of a final and consented settlement— or they will, 
or at least some of them', sponsor irresponsible 
plans against each other, and encourage their 
protegesto acts ofunreaso^, whether in defenceof 
the existing^ frontiers, or in attack on existing 
frontiers. Of these two^ things, one. Which shall it 
be?. One^ undubit^bly spells war; the other 
probably spells peaceJ^ ^ 

Huddleston thus correctiyi forecasted th^cjvent, and 
a detailed analysis might also\sh6w that he predicted it 
as welk Be that as it may, hoW^ver, he did not^ forecast ' 
when the war would occur, though it is clear in context 
that he anticipated war within ^ few years; it would not 
be fair to accu^ him of omitting an estimate of the date . 
in order to avoid disconfirmation. 

Both the event and a range of years of probable 
occurrence were anticipated inlwhat is unquestionably 
a most remarkable study: Lela.nd Stowe's Nazi Means 



War J'' StoweT ntiethpcl was far different from 
HuddlestoiTs; he characterizes it as "rational deduc- 
tion*' based on facts aVd -impressions garnered in an 
"unremitting journalistic "enquiry" during a mere two 
months inside Nazi Germany (September and October 
1933). No sources, printed or otherwise, from outside 
of^ Germany were used^ He read Mein Kamp/Tnc ' 
looked; he counted military and qu^-militiry 
personnel, training programs, and demonstrations; ne 
talked; and he fistened. What he hearcf from Hitler's" 
speeches was that "Germany wants nothing but peace." 
On the other hand, what he saw was that "psy- 
chologically^ spiritually, and physically the Nazi 
dictatorship is designed, par excellence, to create a 
Nation of warriors and a civilian population trained to 
follow blindly in »their wake^'H— and that it was 
frantically doing so. With what conseqjuence? He sums 
up the views of other foreign observeh then inside 
Germany: 



[they] are virtually unanimous in the tonviction 
that present National Socialist policies, if pursued 
in their present methods and toward c«*esent 
goals, cannot fail to precipitate another European 
catastrophe sooner or later.i^ ^ 

His personal conclusion U much the same, though it 
adds the time frame: ^ ' 



, The Hitler movement. . .has increased in- 
estimably the probability of another^ar^^m 
Europe at an^y time intfte next fiveto fifteen years. 
(We say five to fifteen years where' many wp^uld 
say three years or five, biit in an effort to avoid 
possible o-verstatement and to express^both the 
most hopeful andjnost conservative view.). . .The 
choice of^ Hitlerite Germany, reckoned by^facts, 
figures, and actions alone, seems fatally projected 
toward a final war.^o 

* It is noteworthy that after the war had broken out, 
some writers used essentially the same pvid^ence and 
arguments as Stqwe's Jo (demonstrate tha^the war was 
**inevitable."2i Bjut like H'liddleston, StoAve did not 
believe that it was; he\§imply judged it vfery unlikfely 



. that the actions necessary toxoid it would b^ taken.. 
InciSeh tally,* he also judge^MPvery unlikely that the 
United States would develop the policies and make the 

. sacrifices required if it were to maintain its neutrality in * 
the coming Waf||Henc^, "the opposite alternative of 
eventually becoming la belligerent would appear 
almost ,unavoidable."22' . 



A final example of correct anticipation— this timQ 
involving a non probabilistic assertion abotit the 
future— is^ found in a book written in 1934 by Drew 
Pearson and Constantine Brown.^^ Their method,, if it 
may be called that, differs radically from that of either 
4Iuddleston or Stowe, consisting as it does principally 
in the accumulation of headlines, diplomatic gossip, 
random impressions about how political decisions are 
customarily made, and topical anecdotes, until ititr^ 
\^ery weight of this material points to an apparently 
inescapable; conclusion. AlcTng the wa*y, the^ authors 
also draw on some very strilcijig illustrations. , For 
example, tl\ey recount that when Germany withdrew 
from The League of Nations and the Disarmament 
Conference in October 1933 the Palish response was to 
stage a massive n^ilitary display— to whith the 
Germans responded by erecting a statue on the Polish 
. frontier, "bn the base of which was inscribed not only a 
list of German cities in Poland that "await liberation" • 
but also the motto, "Germans! Bide the hours whi(:h 
will expiate the^e bleeding frontiers!"^^ After reviewing 
literally hundreds of such bits and pieces of trends in 
motion throughout the world, their prediction is 
firm — and broader than the others: 

WaY'ih Europe may com&inany number of ways 
now. It may come almost immediately. It may not 
come for five years. [^iS] warewill come. [A^nd] 
when it domes to Europe iuwill come al§o to the 
Far East.25 ^ " 

Some significance probably should be attached to 
the fact^'that the Huddlestons, the Stowes, and the 
Pearsons were «jyrnalists, specialists in bringing 
together many different kinds of information to define 
that always elusive "big" event. But in these specific 
cases /Something more than, this capability was 
certainly at play; recall Randall's ironicalcbmment on 
the Alsops: "the Alsops are Excellent historians,, 
though one can be quite sure that their predictions of 
doom will never be realized: something worse will 
come to pass in the meantime."2^Hence,ata time when 
everyone confesses^. the ^unavoidable, central, and 
continuing, i^ed to rely on informed *judgment in ' 
forecasting^ it would certainly seem important to 
reexamine books lik^these three at length to le^rn if 
' pdssibl? just how the evidence was sifted and^arranged . 
and how the conclusions were drawn. Presu&bly, the 
results of sijch an examination could haye some 
generality, not'only in political science but throughout 
the frclds of social forecasting.^' ^ 

Be that as it may, these books point to,^^other 
conclusion of general importance, namely, th^tat least 
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some of the dfrvelopmenti like those Nis'bet cails 
"random events'! can iaTact be forecasted. The reaRi 
. • ' Of the unforeseeable, is extremely large, but< 
•nevertheless smaller than social scientists appear to 
believe. Certain kinds of cataclysmic politicaUvents, 
in pa'rticular, can be forecasted, and often are. The first 
. problerp; of course, is to identify the types, and no 

/ work of this^ort hasVet been done^^s' , ^ 

. ' . , ^ - o 

. The ultimate problems^hQw forecasts are dis- 
seminated to'^decislonmaicete and what criteria come 
into^play before the forecasts are believed--are, , 
especially sever6 in the field of political science, where 
credibility remains a serious issue. A professor in the 
field writes: "I believe I am correct in saying that 
Political Science has the lowest professionafsratus^of 
any of the social sciences., It receives least'lputside 
funding for research; it is least cX)nsuIM.^^^emT - 
ment; and its members are least freque^^ffl^^ . 
by govern ment-^as political sckniMt^^WK[^ 
^ . reasons are offered by this authofi^ifjp^^al ^ 
scientists have done little" or ncyOyng/tOiipp^'the 
field, and (2) "we have traditionally had ikifelnteresi 
or knowledge of [the tubstance of] policy matters so we 
haver had no contriHutions to make of any value to 
policymakers."^^ Thdse and other factors have been 
barriers to forecasting efforts; the lack of such efforts 
- has prevented tl^ui^ding of much of a track record; 
the lack of a ^rd has.telped make credibility a 
concern. ► • 

Increasingly over the past 25 yfears, though not in 
afny major'way because of failures to foresee eVents like 
World War JI, politicaUcience has begun to fake a 
futures perspective, and in the last decide or so^ some 
praBtibners have befeun to think out Joud, albeit 
haltingly, in the language of futures research;3i For 
example, in his useful survey of the growth and present^ 
.status of quantitative methods in political science, Karl 
Deutsch nods in the direction of work by Daniel Bell, 
de Jouvenel, Delapalme, Richta, Baade* Junck, Kahn 
and Weiner, and others and asserts that these efforts 
have made "the projecting >of future trends and 
possibilities, and the suggestion .of suitable provisions 
.to meet various contingencies.vMa significant field of 
Ifcplitical and social scienee.">2 More important,.' 
l)erhaps, is- that in the list of needed developments m 
methodology with which Deutsch concludes hiiessay, 
^ special prominerice is given t^ a project— rather, to a * 
program— that reflects an aspiration of many futures 
.researchers, .at least Jn their freewheeling moments: ' , 
- the creation of a total world mjdel of poljtical and r ' 
social cliange.^^ Hispremise is noteworthy; esbecially if 
: taken literally: , .L^T^ .- \ 

^ ' , / i ' 
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Foodrresources, populalion, industry, economic 
prosperity or ppverty, social, communication, 
political stability or discontent, imfnobilism' or 
* reform, war or pqace, all interact with one 
another, and none of them can be projected or 
pr^^icted to an acceptable approximation of-the' 
future without taking account of the rest ^4 

Having reviewed, a great many models, including the 
Club of Rome endeavor, Deutsch is well aware of the 
enormous difficulties and risks in such an undertaking. 
^ "But it would be still worse not tc^try; for we are likely v 
to need fpr our survival ev^ry bit of true information as 
to where the world i&.going. [Work toward a model of* ' 
this iot(] represents our best hope to answer on a world 
scalcan ancient and most basic question: how men and 
- women have made their own history in the past, and 
> how they can do so again."^^ 

As an expression of a distant 'objective, worth 
^seeking by ail' social scientists, this idea necessarily 
combines the continued praoticf bf each disopHne with 

several large doses of hope, not only about overcoming 
difficulties 'in theory ,36 but also ' about how^ ' 
policymakers and other analysts might test and exploit 

• the various i^dels developed along the way. There 
would seem, however, to be som grounds for hope in 
the experience of -the last decade or two ^nd in certain 
more-limited current activities. The Navy-spOnsored 
interdisciplinary study of the early 1960's concerned 
with iftifluehce processes in dealing with strategic 
problems (Prpje^ Michelson) arnd the 'Air Force- 

• sponsc^red study of 1963^hich concerned itself, in 
^art,. With the world political environment (P.rqject 
Forecaslt) are examples.of major efforts to' map some ^ 
parts of\ the political future in order to provide a " : 
Tramewoi:k for policymaking. Innumerable smaller^ 
efforts, m^ny of them involving useof technitiues (like . 
Delphi or^^jscenario writing), which have come to be 
associated^with futures research, also have been 
performed-Athough typically with; a goal of under- 
standing pefpeptions or alternatives rather than of * , 

. ranking the forecasts for policy choice.^^Some^yery 
interesting work also has been done in political science 
classrooms.38 And therejiave been ma^| expressions * ^ 
of |he need for taking \hetter accourtf of political. • 
futares,39 as well a< possible nVksis ohe apprdSbhes^ 
/suc|2s*^ Additi^Jftally, of^urse, there, has bedb a 
fslo\Jly ipcriBasing n^mberjof discussio ^ 
^ approaches, especially thoserk futures research, might 
I be ^^xploited # or furthe^ developed by political ' ' 
scientists.'*^ The|e lines of th6ught are now conifng to^ *^ 
be crystallized in a* handful of siate-of-theVpT 
Volumes.'*^ ' I . ' • • . 



• All of this ' work reflects ijuplicitly a grouping 
acknowledgment^ however reticent, of theses offejred 
by de Jquvenel in his brilliant paper, "Poljtical Science 
and Prevision."^^ Lucidly ^nd authoritatively, he 
develops the case for forjecasting in political science . 
(and, indeed, elsewhere). A summary does no justice to 
his presentation, bi^t it may be useful here to quote the 
points he focuses on: . 

1. Foresight is an expertfsc required in the political 
scientist. ' , * ^ . ' 

2. Public decisions require a variety of foresights othoi- 
than that of the political scientist. • 

3. The political scientist is competent to appreciated 
priorities and consistency in poTicie^, the details.crf 
which he is incompetent to judge. 

\The political sgientist must seek to coordinate 
anticipations (i.e„ to identify, the multifarious 
impacts of the sam^ forecasted development and to 
assess the interaction of alternative forecasted states 
ofaffjyrs). V 

5. The political scientist should be a 3etect6r of trouble 
to come. . .Trouble is indeed his business 

6. Political foresight requires study^ of political 
behavior. . 4he behavior we presently observe is not 
the only behavior of which the subjepts observed are 
oapable (especially as individuals). 

7. The political forecaster fnust guess how people will 
come to feel. ! .The dynamics* of moods. 

8. The political scientist should foretell the ad- 
justments suitable to iniprove the adequacy of the 
mstitutional system to cope with changing cir- 
cumstances. 

Interestingly, all eight points.^^ipnd to describe thej' 
Huddlestor^s, the Stowes, -and the Pearsons. If th; 



howevftr, tbe«p ha§^ been a certain historical tension , 
within sociology that has, until recently, inhibited any 
widespread accep^nce' of the notion that a throughgo- 
ing futures'-oriented sociology was feasible. This is the, 
old conflict, also seen elsewhere, between the desire, on 
one hand, to classUy phenomena and build theories" 
and, on the other, to apply these.concepts and theories 
to practical, issues.^ Theory-buiwSng has carried the 
day, certainly over the last 50 years. Berelson has 
^ summed up the situation in these words: 

The present arrangements in modern sociology 
largely rtm against sociology 'in action (being] 
done mostvhelpfully and efficiently: the rewards 
are giv^en for thegretical of technical virtuosity; 
the "reference group" consists of sociological 
colleagues, not practical ^administrators;^ 
"newness** of insight or ' method or even 
' vocabulary is often valued more than practical 
Jesuits; indeed the justification for doing applied 
research at all is often tied to the "basic" payoff 
that will allegedly accrue (the so-called Robin * 
Hood effect of taking the funds-J*rom the rich 
client or foundation interested in the problem and 
putting.them to the use of the poor discipline). The ^ 
. weight of disciplinary opinion^ I think, requires 
one to justify an actfon \itu^iy not by its 
contril)ution to practical affairs but by its 
^contribution to disciplinary ends."*^ 

• Similarly, after jeviewin^ conflicts in the ^choice of 
methods in sociology ai^ some of the institutional 
constraints 9n real-wp^ applications in the field, ♦ 
James Fennessey go^f oh to point out a fundamental^ 
"lack* of fit between our Isubstantive style in sociology 
and the needs' of policy research": 

In ' my^. opinion, one basic problem faced "by 
Sociology is.^ iMi it has .not faced up to the 
implications of "future shock" for its own 
work. . .it seems fair to say that the mainstream of 
^ sociology still views theory as something fixed and • 
stable, rather than as a dynamic, fluid entity. We 
'^tillsee;theory.in more or less Platonic terms, and 
aim tp^ understand "the'' theory of, for exaihple, 
peer groiipt^'pressure in the classroom.^ Our 
experience in research along these lines should 
Sociq^gy ,and sbcial psychology should have a perhaps have convinced us by now- that such a 
closer Mationship to futures research than/any other ^ theoryns a will-of-tbe-wisp [as is the idea] that a 
disciplines, not only because "sociology grew ^oUt of a research project ideally should "test" a hypothesis, 
concern with prediction/'^^ but m#fJmportantly just as .the natural scientists^ do.^' ' M 
because the subjccis'investigatgd in these fields tend to ' ^ ^ 

overlap more mih the present and ultimate concerns of - ' Somethingof the deeper meaning of these commeftts 
futures research than those of.^ny others. Inigeneral, . may be gleamed from Table 1, which atterfipil to reduce 



literature reviewed here is any ^indication, however, 
they are als(5 coming to describe a new , breed (jf 
political scientist. But his num^|r is smallf and his 
influende on his own discipline or on futures researcjn 
- has beealrnccrnsequential sjp far. Unfortunately, given 
the weight of conventionaUttitudesandapprpachesin 
this field.itis likelV to remain so for some timqto come. 

Sociofdgy 
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TaWe 1.— Paradigms of Social Change, Classified by 
Major Theoretical Emphases* . 




..^ Class of Theory -Snd 
Typjcal Representative 



Principal Underlying Assumptions 



Regarding Stability of 
' the Societal Organization 



'lipEvoiutionary theories 
(Cbmte, Spencer, 
Durkheyn) 



Regarding the Directionality' 
of change 



Ropular 
Metaphorical 
Equivalents 



'Empirical 
^ Testability of 
CentrarPropQsitions 



Society and soc^l change 
proce&es are cohsidered 

, ^ ta be^iriherently Mable; , 
change occurs smoothly 

. and slowly ^ 



2. Equilibrium theories, 
including functionalism. 
and systems theory 
(Parsons, Ogburn) 



Ditto, with the exception 
^of Ogburn's theory of 
cultural lag 



All societies ^ a]U[mes 
are moving uniformly in 
the direction of increased 
adaptability through 
specialization; output of 
change is "progress^* 



Life cycle of 
biological species. 



Little or -no possibility, 
usefulness- lies principalfy 
in clescribing. past changes 



oi 



Conflict theories 
JMarx, Dahrendort) 



^-Dittor^t bomeostatic 
"mfechanisfns" rather than 
destabili;^ng ones are 

» the focus of research; 
output of chaTige is 
stability^ 



Nonbiological - 
cybernetic systems 



Little or no possibility 
until propositions ar^ ^ 
"brpught?down to a more 
ope/ational level" 



Society and social change 
processes are considered 
to||pe Inherently unstable; 
existing socialiunity or ' 
stability is primarily a 
. function of coercion 



Rise-ahd-f all theories 
(Weber, Spengler, 
• Sorokin) 



Same as evolutionary ^ 
theories,' but emph^is 
(a'lik ohf the stujiy of 
^ocral org||:>t£ations as 
player^^ffia zero-sum 
' gam^ putput of (Change 
is instability 



Groups or classes of 
•individuals competing 
' resources 
^ confer povyer 



Little or no possibility 
for major ideas; many 
specific forecasts by * 
writers likeMacx have 
been disconfirmed . 



Same as evoltrtionary 
theories,(for Spengler 
and Sorokin); same as 
conflicHheories (for 
Weber) 



Change lackjs.a uniform 
^direction froni society; 

outptifof change is 
. varying' levels of growtp. 

followed by decline or 

extinction . . ' - — ^ 



Life cyclei of individual 
biolpgical units; 
•alternation of the 
seasons 



Little or no possibility 
for^major ideas; .som^ 
^ specific forecasts have 
* been tested (Spengler 
». explicitly rules out the 
legitimacv^Q^^y test of ' 
|verific^Uon)l 



Derived principally from material in Richardf.Applebaum/r^^^^^^ 
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tp a singlfe page the evolution of theories of chartge and 
th^eightiest calls for allegiance in sociology ^er the 
past '200 years. Noteworthy is the final column7>rhich 
suggests, quite simply, that none of the leadingadeas iri 
these theories can be established one way or the'other,' 
and hence thpj^ave no predictive value. Indeed, say 
. Applebaum, these theories: / 



. . .offer explanations of societal cl^^nge which,' 
although in part *'ca]jvincing," remain untestaSle. 
To the extent that [such]* theories. . iremain 



4 

/ 



^ _ neral. . .apparently they^ill neither^be proved 
'^nor disproved. Perhaps we can agree with 
^ ParsonfT^'p^siniistic prediction that vyhen a - 
^ theory of structural change is available, "the ^ 
millenium for social science will have arrived. This 
%win not •c9me in 6.ur time,' and most pr6babJy 
*never."^8 . 

Sociology inclines toward being the - most 
masochistic of air the social sciences, of course.'lt is 
(Jifficu1| to-iind an important sociologist who doe^ not 
at some point lanrient the "triviality,** the "^pettiness,** 
the "irrelevance,** the "banality,** of'most of the work 
done by sociologists.^^ At their heart, thesfe complaints 
can be viewed as a reflectton ofiundamental doubt as 
to whetHer the efTort invested in the development of 
taxonomies and grand th^ry regarding Jhc dynamics/ 
6{ Social change has paid off in predictive power, or 
/ ever will. Crudely put, the practical choice on this issue 
appears to have become one of continued incessant 



ihg to the requirements of the scientfst or engineer:** 
Success with constructed systems is what makes the 
jiews; unfortfinately, it also has produced an 
overblown inipression "of. the predictive capacity of 
ie^**{applied] 'physical sconces in • dealing with 
immanipulated reality.** In contrast, social science has 
pot givep comparable»emphasis to its own' successful 

• prediction^^derived from constructe;^ystems. Its best- - 
. known Jailures in forecasting Have concerned future 

states of A^/wra/ systems, and these^errors have been'' 
.large enough to ""unden^iine the entire predictivT 
, enterprise— just the reverse of what has,h*appened in 
the physical sciences.^' Second, social predictions are 
usually compared unfairly >vith those in the physical . 

• sciences, in the «ensp that the accuracy of pr^ictions 
from construcfedJ?ystems in one ftSd is weighed . 
against that of predictions from a ^^tural systems4n " 
the other.- Tor these and other reasons, Henshel 
concludes that prediction in the social sciences is not 

' only worth pursuing but isTeasonably well grounded, 

more so than most people beHeve.^^' 

» • * 

' , Others Tiave admitted^ thar unique problems sur- 
round the practice oT foflfeca§ting in sociology but have 
argued that the best way to solve them is to get down to • 
cases, to try and thea try" again. 'This argument has 
actually beenjnade out of a simple fear that Sociology 

• might ^nd up being unsurped: 

I Ihf difficulties ' of making trustworthy project 
, ttons, whether by sociologists or inteVdisciplin^ 
teams, will eventu^Uy be met^. .The need from 



tinkering wrth broad theoretical constructs (because, . * , ^'^"^"^ """" 

at least, they can provide "cogent** explanations of the > i' C.'? ^hem i| greater than ever 

past> or the taking of some other tack, out-of whirh '7 P^^ox^ sqciologists refuse no get into the 

r^Rie 



past) or the taking of some other tack, out of which 
. may come a greater ability to forecast and, thereby, the . 
possibility of advancing more credible claims about {he 
di|cipline and thcoprofession of sociology. 

Wfthout rejecting the old systems or Iheories 

* eritirely, some writers have seena way out of this choice 
by urging a new ^understanding (and practice) of 

^ sociological prediction, on .the basis of a clearer 
defini^n of the concept' of prediction in the social 
sciences a5 a wAofe, vis-a-vis preaiction in the natural 
sciences. The most, thoughtfuj^se of this sort by a 
sociologist has been qlade'by RicKard lienshel. Two of 
his points, in particulars migl\t be mentioned,50 First, 
he cajls attention to the fact that, dside from celestial 
mecha^nics, the spectacularly accur^ ^'empirical 

* predictions, of physical scientists typically do not 
, concern "natural" systems 1(e,g., the weather) but 

rather "const#acted** systems (Tre., entirely man-mE^de 
repVesentatjdns of systems like the weather), represen- 
tations that are, moreover,"fashioned strictly accord- 



the act,' 
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'their ^^e to the Western community in helping 
to frame policy,^' will surely 4ecline. • TJTe ^ 
. 'economists,,; poUtical .scientists, ps^chb)ogists, 
' computer , technplogfst^, ajid interdisbiplinary 
professionals' lik^ operations researxjh analysts, 
are how making such projections for busfness, 
' " ^overnmentaLand. military lea^/jrs. There is no 
point iQ professional sociologfsts standing cmrif - 
pletely asidei^^ *> © ' ; 

^ Still another approach toward futures fhinkingv^ln 
^soci(^logy has been to urge, in effect, the creation of^ja 
new\,su6discipHac of "futuristics,** one tha\ build^ ^ 
explicitly on the , tradition of'Cqmte, SaintjSimon^i 
Fourler,4nd others i%the dual sense of forecasting a^^. 
best^qne can', and thenlacfing as if the forecasts were,, 
true, this approach, which i&hy far the most important^ 
from ithe poiiy of iview of futures research, has already^ 
found expression in a number of articles and books.K;^ 
It has also led to the development of a futures-oriented,^ 



6?* 
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"fheory'* of social change* involving th^ use-^of a 
^"cybetnetic-decisional models the rudiments of which > 
are illustrated in Figure' 1.^5 The theory is founc^ed on 
the nbtign that mariV imagfes of the future, air'of\ 
varying^p^ability, are central in shaping his beliefs, 
attitudes, and values and, in their presence, thfcsV * 
images ^r^ utterly decisivein the choices he rtiakes. Bell 
and Mau assert that devfclopmtnjt of suph a theory isLri 
appropriate task of socidlogis>s;,niore generaJlyTso^r^ 
efforts to promote a ne^ appreciation andhew means 
of exploring the futute.^^t for th'^se 'changes in 
practice and understandii^gObcc^ 
tbpoughout the social sciericek, someVather profound 

J^anges in attitude must^ also occur. Thus,- Bell and 
Mau spell out a number of "directives" for the conduct 

* of particular social inquiries intended to be**relevant to 
th^ future*':^^ ^ 



1. The object of research should b(s^iewed not as a ^ 
. static system, but as a dynamic one^\hat takes its 

character thrtjugh the comt)!ex int^rplay'of past,- 
^ present, and future! 

2. Uncertainties* should be acknowledged'and, where ^ 

* they, can be dealt ^-^ith, should be handled' 
probabilistically:- Alternative futures should be * 
considered. . ' . - , 

3. The investigator should acknowle.dge th5t his study 
/ itself somehow affects the future. 

^. Basic social vaJues should be taken into account^ 
*5. Attention should be paic^^to apparent conflicts 
* between these social values and what is known%bout 
how society and people actually believe. 

6. The investigator should haVfe an explicit aivareness 
of how his*ima'ge of the future (and those of others) <, 
may affect the stifdy results. ^ 

7. The possibility of basing projections . on com- 
parisoiijs between past, and present states of existing 

• systems should be considered. . ^ 

8. Theoretical ©r other Explanatory deyice^u^d BV thef 
^ investigator should be formulated primarily in tei-ms 

of concepts that will lend the results Xo specific polic/ 
options. -Emphasis should? be shifted fro'ai mere 
description to the enumeration of possibilities of 
control- ^ ' ^ ^ ^ " 

9. Attempts should be made where possible to testihe ^ * 
future by carefully staging demonstration projecfs 
(i.e.,, design a sit-in artrf try it in one instance to see if 

^^Jt^a£b«(tty makes' sense). 

; lO. Use should be made of Wasko\^^s "possidictigns"- 
statements about future events thaf may havje a low 
f ^probability ceteri^^ paribus, but can be made to 
^ happejj through political action, if the events seem* 
desirable. < . . 



These precepts, white not likely to be accepteji in the 
short-term by many sociologists (nor indeed by alt 
^ futures researchers),- nevertheless reflect' a very 
deliberate turning away from styles.apd principles long 
, dominant in sociology, with their emphasis on what 
.Mills once called the "sociological conception of fate." 
This is a view that makes the future the result of 
"specific kinds of sqcial strucUjre" operating in such a 
way that any paftii^ulairfii^torical eyenf is usuajly to be 
viewed as the unforeseeable "summary and unintended 
result of innumerable, decisions* of innumerable 
,men."57 * . 

Incidentally but surprisingly', this turningaway does 
not seem to have involved as yet a basic recogn^ion 
that sociology can claim^several interesting priorities in 
the serious study of future. For example, the 
sociologist S. Column Gi)fillan was not only the first of 
the moderns to study the accuracy of past predic- 
tion/,5^^ he was also apparently the first social scientist 
to declare/ that long-range, comprehensive social 
forecasting would be his lifdJI work.^*^ The interest in 
social indicators today— their .derivation alid use^ 
fihcfs its prime antecedent in William F. OgbUrn'swork 
' on sodal trerids, particularly the 1933 voiQmes,'/?^»r^m 
SociaPTrends in the United State.^^^ According jp 
/Gilfillan, Ogburn xmy also crediteQ'a^ being one of 
the first to cajl for "the 'establishment of a predictive 
s^cience."^"" Moreover, Ogburn, Gilfillan, and other 
collaborators tan fairly be considered as leaving done 
some of the earliest and most important work on the 
social consequences of invention— a line of research 
that relates directly^ to 'today> "technology assess- 
ment."« Skipping*over other contributions inThal^ ^ 
century^s developmetit of a futures orientation^jvithin ' 
sociology (some of.which'are mentioned dspwhere in 
this hook),.we can see in just the last degade^^ discipline 
That tias been among thie first to devote pxrofessioTial 
meetings (in this country and abroad) to the theme of 
future studies, a discipline that*has shown the greatest 
grpwth in the number of courses being offered on the, 
future;^! a discipline that haj provided a number of 
outstanding critfcs,of social forecasting and futures 
research, among them Nisbet, Hoos, and Duncan; and, 
what is especially notewoniiy, a disciplinei>ut^f which 
has. come the single most influential concept in 
coatemporary futures research: Daniel BelPs postin- 
dustrial society.^ 1 

without jTiiaimizing the problems of social » 
forecasting that haVe Jong-been di3cussed in the 
lit^rature,^5 ^omeof^the sociologists, who are familiar 
with both this futures-oriented traditipn and the 
writings of the futurists have bfigun to find;ways in 
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From Wefidell Bell and James A: Mau, Th$ Soaotogy of tim Futun 
• (New Yorfc; Russell Sagi^ Foundation, 1971), p. 21. 

Figure 1. CyberaeticHlecisional model of social change. 



. which futures research arid sopiology can draw on each * , '2. InVingle-cause or single ke'y anticipations instead of' 

others experience and. special strengths. Suzanne patterned multiplicfties. ^-5-' " 

Keller for example, sug-gests a number of important 3/ In.sociplogical concepts andnhformationtoncerned' 

ways that sociology^ an be brought to bear in futures with collectivities and sjml structures that help us 

studies:* ' ■ ' to characterize' gross aggregates and theiMiodes of 

. '*• , ' ' ■ - relating to ejivironment'st - ' .. - ' "^ ; 

1 . In- heH)ing futures researchers to avoid the "Kobin- , 4. In methods and'^measuies of central tendencies " • 

• son Crusoe bias^-the undue .emphasiss on what -.5. In methods of •measures .of typical, minofity, and 

- mart needs. w. ^ . ' deyiam phenomena! . . ' ' 



6. In avoiding4)rojfection from ihi given to eternity— if 
social scientists tend to/ispeak as if there were an 
eternal past, futurists do likewise with the future. 
' 7. In creating awareness of ethnocentrism: research has 
shown- how difficult it is for individuals even when 
traine'd and intent on b^ing. unbiased, to succeed Jn 
this.; EthnocentriSm ^-^marks^' jftvpstigations >of 
prellterate societies, studies 0/ the third-world, and 
(Jiscu^sions'pt tKlb woman question* a;nong Qthers. 
Eath • is seen tfiroil^h the special lens of males, or 
\Mnites, or certain ijationals. There is no reason to 
suppose that this will not be the case in futurism, 
iinless [futurists] pake a special effort to prevent 
|this. , ' , . , 

8. T(ie ways of charige: many changes in art, science, 
and living habits a re being forecast by futurists. Few, 

^ however,^ pay attention to the phasing or sequence of 
change of by what steps and mechanisms these will 
te introduced. Nor do they link these jhanges to the 

' ways in which' social movements are generated. ^ 

Keller's viewjs t^iat '(the two fields have much to give to 
each other. |Jnfortapately,:.their-path$ ^cross^l 4oo. 
rarely f6r them to do so effectively," One mj^t wonder, 
tHen, why the paths do not cross more often. As this, 
review may surest, the reason does not lie in any 
absence of responsible, relevant, and recent work by 
sociologists. 



The Stale-oMhe-Art In 
Social Forecasting 

"A *state of the art' report on social forecasting 
should, in all honesty, be quite brief. Suclran art, in the 
sense of a coherent body of pefcSpEsand practices, has 
not yet been developed." These are^the openings 
sentences, and the conclusion, of an important paper r 
written in 1969 by Otis Dudley Duncan on the state-of- 
the-art of social forecasting*?— a paper that remains 
important because Duncan's conclusioii still hbjds 
today. Many changes have, of course, occurred in 
social forecasting (and all other kinds of forecasting) 
since then, as indicated, in part, by the preceding 
review of * developments in political science and 
sociology. Accordiogly, a rftimb«r of Du7ican?s specific 
observations are no longer accurate, or relevant or 
significant/Tp the extent that the^tate-of-tfie-art^has 
changed, it appears; on^ balance, that these 
developments' represent an advance. (For one thing, as 
many as 60 percent of social forecasters now seem to 
' have Warned how to &pell the word "holistic") But, 
generally speaking, it is clear that noting approaching 
an estat^lished art,, much less an established science^-of 
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social forecasting has yet come into existence. Indeed, 
it is probably fair to say that if somieoncfinds himself ' 
writing a paper on the same subject,? or 10 years from 
now, he may well be forced to Ihc same conclusion^ at 
least in so far as social forecasting in the West is 
.^concern^. 

, The reasons are many, and most of them are 
discussed in other chapters-of this book. Here, then, it 
may be useful just to review some of the main points 
made in Duncan's paper, comparing the situation as he 
saw it'in 1969 with the situation as it looks today. This 
should provide at least a partial basis for evaluating the 
current' status of social forecasting as it is now being 
practiced in the United States, especially by those 
analysts we call "futures researchers" and Duncan calls 
"futurists." And it should also lay a foundation for 
attempting a short-term forecast of sbcial fortcasting. 

One of Duncan's first points is that, while a-great 
deal of social forecasting is regularly being performed 
impliciU'y by all of ilTs, there is very li'ttle indeed that is . 
\ being c^ducted iputinely'expricitly.Wd continuous- - 
^iPeltfveTol^^^ J 
business, or technological forecasting. This was ti»ie ' 
then and remains true now, as pointed out iri Chapter 
1. Moreover, the inqlinations and priorities of those 
who fund such work have not changed significantly 
over this interval. Thus, the absolute level of sustained 
explicit work.has undoubtedly risen, but the relative 
mix of aH*^kirids of forecasting probably has not 
changed imgprtantly. Social forecasting per se surely ' 
remains one of the smaller categories of serious 
professional interest. Greater emphasis still falls on 
generating the kiijds of forecasts that are presumed to 
have the greatest value in decisionmaking, such as 
technological or market forecasts.' , , /* v 

Unfortunately, most peo'ple, including most 
fp/ec^sters, still do not know howtoestablisKthe links 
between social forecasting tnd planning aM between 
planning ^nd decisionmaking. Until nTOre is known 
abouf this, and^ntil this knowledge is more widely 
shared, it is likely that sii^al forecasting will continue 
to come out liear the bottpoTin 4:eUmve*'comparisons. 

The absolute growth in the ntiinljer of efforts i^, m- 
any case, the significant fact, even though most of these 
studies Ji^Ve had no impact. Here and there experience ' 
is beginning to accurpulateyand social forecasters are 
beginning to set their injwllectual houses in 'order,' 
Among other things, thms coming— slowly— to mean 
a clearer recognition/of b^sic principles and basic 
li^l^tions. For exampjg, Joseph Coates writes that 
"one characteristiyof holistic thinking"— he is speak- 

' ■ ■ 70.: 
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mg about technology assessment, ^ kind of social 
forecasting— ''is'-that we do not know how to do it 
routinely; secondly, it ahnost certainly cannot be done 
routinely; arid thirdly, it is not a scientific or an 
engineermg or a disciplinary enterprise. It is essentially 
arr art form."^^ 

Puncan admits one branch of social forecasting that 
might properly be said to have reached the status ofan 
art— demographic forecasting. Reviewing the results 
of such forecasts over the past 40-50 years gives hira the 
qpportunity to point out several pitfalls that' have 
arisen in this area and vare likely ,to exist in other 
domains of social for^castirfg. Among the difficulties 
he mentions, or quotes with approval from others, are 
the following six: 



—•^ First, social forecasters are inclined to be biased 

— in their^'projections— OF in the very choice of 
* subjects to forecast — by their own personal, 

untested convictions about how thefnture may be 
expected to develop.^ I * / f 

[— Second, forecasters have n6t been as couragepus , 
4^^-as-*^he^--shouid^^^^ 

/ clients to make forecasts* in ar£as| where they 
know full well that forecasts "cannot be reliably 
made.'' • * 

— Third, forecasters h^e shown a tendency- tb 

' become ^eiiamorcd of their* o'wij .forecasts, > 
gradually ignoring o£ forgetting* all of the 
inevitable uncertainties or the full range of 
ignorance on which these forecasts rest. Worse 
yet, outside forces often reinforce this tendency. 
' As Duncan puts'it, "When the forecaster sees his ' 
' results.being adopted in many quarters and hears 
them copiiqg back t5 him in the form of economic * 
anticipations and the like, he can hardly resist the' 
^ temptations to believe/'^o 

— Fourth, forecasters have shown an inclination to 
be biased toward conservatism by their desire to 

, appear scientific or "responsible." Duncan quotes 
one of the great pipneers of social forecasting, the • 
sociologist William Ogburn, as saying, "try as we 
may to prevent wishful thinking, there is nothing 
^ so effective as plenty of data to cpfrect it. put in 
cases 'of scarcity of data,K)ne way of trying to 
reduce the error is to' reduce the enwtibnal 
element in thinking."^' Yet this can lead the'/ 
^forecaster, as Ogburn indicates, to submit to* 
y^cial pressures, tjiat unduly* discourage un- 
-conventional* thinking/ * ^ ' 

— Fifth, forecasters. exhibit a tendency* not to, 
question assumptions that have proved useful in 
"earlier projections', even though changed con- 



ditions may have rendered them less valuable or 
4 even false. One coAsequence of this pitfall is that - 
forecasters are led thereby to igngre alternative 
futures that may become significant* Duncan 
cites as an illustration the then common belief 
among demographers that the population would 
continue to rise throughout the rest of the century 
in this countfy, and he asks, with great for^sight^^ 
"Shguld they not, at the same time, start now to^ 
state the'demographic conditions under which a 
stationary slate can be reached and chaft for us 
some alternative time paths to that state, however - 
unlikely*[for the moment] sUch-a prospect may 
seem?"72 

— Finally, forecasters tend not only to fall in love 
with their own forecast^ and with the assump-. 
tions on which.they are based, but they also t^d, ^ 
at times,-to,,^^cus' exclusively on the elegance or 
mechanics of tHe methods they are using— ^ 
especially if they invented these methods. The " 
"^''J"^consequenqe, of c<j|Re, is that they no|t only los^ 
\ sight of wh'af they are doing, buj they become les^ 
] J iniaginative Jin ihe process. ! ' ) 

Now, taken together, tjiesejgitfa^ls tell us as much . 
about human nature in general as they t^ll us about, 
forecasters. Xpi these weaknesses have characterized 
the practice of social foif casting in the past and they do 
seem to represent harriers to any serious possibility or , 
-advancing social forecasting, even if we all agree that it 
is "essentially ah art." Moreover, anyone familiar with 
thetstate of that art today would have to arfmit that all 
of tTiese pitfalls are still with us. If anything, they may 
.be intensifying, as suggested at the beginning of this 
chapter.^ At' bottom, the greatest" threat to futifrcs 
researcFviis its tendency toward provincialism, a point 
that Duncan makes very gently. when he introduces his * 
readers to De Jouvenal's Art of Conjecture by saying 
that, while De'Jouvenal is deft and witty and incisive, 
' his book contains little that would not already b^. - 
known to "a moderately well-read professionarsocial 
scientist-" 



Futures researchers^ tenjd to pride themselves on ' 
having "escaped" the individual, established drs- ' 
ciptines. Their work, they say, is "crossd^sciplinary" or 
*^multidisciplyiary"— as indeed it is and must be.. But 
they forget thajt^^e individual discipl&ies have mucjj to 
teach, especially about the need to be; modest. As 
Kenneth Boulding^pnce pointed put, ^ 

At the moment neither our theoretical strU(Ctures> • 
nor our inferences, nor our predictions,*nor our 
perceptual apparatus and .instrumentation in the 



^ social sciences are in any way adequate {o measure 
up to the comprexity of the social system. . .We 
are using salt spoons to clear away snow drifts and 
reading glasses to, study .the struc&re of 
molecules.^^ i 

*-If this is true for the social sciences, how much truer it 
must also be for social forecasting and futures research? " 
generally. Hence the need to overcome parochialism 

■by systematically. and vigorously e'Xploiting whatever 
is known in the established disciplines.. 

The point "takes on special meaning in view of 
•Duncan's review of the work by William Ogbu'rn on ' 
sScial trends (what we would today call* social 

. indicators) arid on the social effects of invention. Jn 
<Jiscusjihg Ogburn's analysis of the impact of 
technological innovation on social change, Duncan 
recalls Ogburn's reconimendatioh that such studies be 
conducted accqrding to the fpllowing sequence. Wrst, 
investigate pd^ible application^ of ih€ inv^ntion^nd 
then the direct changes in indJJ^idual or ii^stitutj^nal 

^ behavior tha^ would attend the adoption of the 
invention. Next, explore the effects that would follow 
in the wake^f these direct changes. Then examine the 
effects of thes'e effects, and so on, until the entire string 
of consequentesvhas been identified and evaluated. 
This, of course^ was the first expression of the essential 
idea behind what is now called "technology assess- 
-ment.'* . - ... 

In commenting on this idea, which he applauds in 
theory, Duncan fails to anticipate our present 
willingness to live with imperfection, and so makes a 
mistake. He points out,' rightly, that only rarely can all 
aspects 'of a social cliange be traced uniquely to the 
influence of a sinjgle physical technology; anything the 
technology torches, whether it be the family or society^ 
at large, is simultaneously being affected by other 
forces, most of vyhichkre riiore important in explaining 
the tdt^l change. He'also observes, again rightly, that * 
the process of identifying and evaluating all of the' 
higher-f order effects of a technology will surely involve- 
an endless and totally unassessable network of 

.linkages. Gitfillan once saidj^that as the analyst starts 
'out boldly, through the network, he**shortly finds that 
the effort is not worth making** becalise he soOn 
reaches that point^^,where the ,%ffects are simply 
unmanageable because their number is so large and 
their impacts are 30 attenuated. Duncan's conclusion^ 

\^theh, is fhat ^*quite 'apart frorii , its theoretical 
merit. . .the concept.of derivative effects of inv^tjons 
cannot be* a powerful tool^in^for^casting '"'^ 



seven years, there a|-e no longer many who would agree 
^with Duncan— or who,, at least, would' state the 
cpnclusion with such finalitjj.* After all, systems 
anilystr and - futures teseairch, in pure concept, 
impli^tly deny this conclusion,, and the whole 
technology assessment movement is explicitly premis* 
ed on the notion that it is false. . . 



^ To put»it baldly: what^^' means is that we have 
<iecided to ignore the plainifacts and t^ try to pc^rfonn 
such analyses, even thSugh the efforti:a4be shownio 
be absurd in theorj?. More precisely /we have decided 
.that the questions at stake in systems analysis, futures 
'research, and technology assesspaen^are too important y 
not to warrant our experimenting >vith the "derivativey 
effects" scheme in order \o leari^^ how far it cai) be 
pushed in practijie and how valuable the resultsrmay 
be,-even if limited. ' * { J 

At' the heart of all three^ of these approaches — 
systems analysis, futures research, and technology 
ass|ssmefnt— is the notion that problems must be seen 
in their entirety, through time, ^nd that it is no longer 
adequatfe""f6'k)ok at econortiic, demographic, legal, 
political, sociological, cultural, or technological and^ 
scientific changes in isolation from <^^'anolher. A$it 
happensjrtiis is an issue on which some progress seems. 
* to have ^en made in the past few years, for at several 
poilits throughout his essay, Duncan urges his readers 
who ^e social forecasters 'to adopt a wider, more 
comprehensive perspective: ^The analytic or projec- 
tion model must take account of the interactions of 
population, environment, technology, and social 
organization.'''^ Tfils i^*what.he calls '^an ecological 
approach" to socialforecasting, and it is interesting to 
note that he was e)^idently not very confident that 
anyone would listen to him^perhaps they did.not*-- 
for at one point, he comments on the futUre of , social 
forecasting by saying: "**One answer to our question, 
*What_next?* is, therefore, more of the sam^."'^ 

Recalling that most of today's social forecasters 
^ h'ave now adopted an outlook, similar to^uncan's 
' '^ecological approach,** and taking account of the fact 
that some interestiti^^agd important innovations "in" 
methodology have* ^Scurred since 1969,- the same 
' question— "What next?"— c^n probably be answered* 
in the sanje way for social forecasting today* What we 
see now is essentially what we will continue to see in tl}e 
next five to six*years..The'prospect appears tojnclucfe^j 
, first of all, a continued and substantial reliance on 
older methods of foreca^iing, such as scenario writing ^ 
and simulation modeling, plus occasional and usually 
hifrried jefforts to improve the, exist|<ig%t(t .newer. 



In fact, as forecasting has developed over the last methodal such as cross-impact analysis, the iiiferview 



Delphi, trend impact analysis, and probabilistic system 
dynamics.. 

'Jo Duncan, it seemed that the methods he saw in use 
in - 1969 were little different from those used in the 
1920*s and 193d's by Ogburn. He judged that the future 
of social forecasting would likely be jeopardized if 
"students of the futurist movement [failed] to analyze 
Carefully the basic methodological questions that are 
/raised by S concerted effort to see ahead."" The need 
j remains. This book alpne-mkkes ,the argument, but 
/ there are other sources that do so as welL's 

Jhe general prospect also appears to include a 
continued shaking out of social forecasters who are ^ 
amateurs, .dilettantes, and mere enthusiasts; and a 
leveling off or absolute decline in tne total number of 
organizations that practice futures research. Com- 
j . pigmenting thesfe 'changes may be a corresponding rise 
\ in professional standards , and professionalisn^. If^ 
futures researchers work at it, we may see fe'wer claims 
that this kind ofJ[grecasting is something totally new, 
which of course xi is no.t". And as the number falls of 
persons Muynford calls the "one-generation minds*" in 
the futures business, we should also see the beginnings 
of'som§ serious historical research on the origins of 
futurist ideas— a iieed that Duncan described as 
"urgent*' in 1969,1^ and which is no less so today. 

Further, ^v?^should see a wider recognition that^ 
forecasting and futures research involve the study of 
the 'future, and not, as Duncan observ.ed in 1969, an 
opportunity ;to assume "a rhetorical stance for 
discussing pr^ent social concerns.'*^^ We should also 
sef: less of what* Duncan descnbcd as the "exaggera- 



H tion** among social forecasters of "the extent to which 
futurist inquiry is in fact governed by explicit and 
communicable methods.'*^' In short, we should see a 
greater modpsty accompanied by a greater honesty. 

Duncan's paper ends with a final overall "forecast of 
[social] forecasting.** His last paragraph reads: "There 
will be no pretense that we can gradual^ move toward 
the T)erfection of methods of anticipating what will 
actually occur, for such perfectibility is not logically 
possible, esthetic^lly appealing, or morally injspiring. 
What we may hope to improve, if not perfect, is pur 
sense of responsibility for making known the im- 
plications of oiir knpwledge,*'82 The ^eats^ since 1969 . 
have belied both of these statements. Social forecasters 
have not discemibly improved their sense of respon- 
sibility for ftiaking knbwn the implicat^ns of their 
knowledge. If there actually is rocrm for improvement 
here, we might at least still . continue to hope. 
Additionally, social forecasters have not,' a^ far as one 
can ^ tell, given up ^their goal— or is it really a 
"pre|ense'*?— of gradually moving toward a perfection 
of methdds" of .^anticipating what will actually occur. 
Nor, ^ the same token, have they given up the belief 
that the entire art of social forecasting can be improved 
over time, just as Ogbum and Gilfillan and many- 
others have argued for 50 years and more.^^ It Seems 
clear now that noffittires researcher will abandon these 
aspirations., Equally clear, however, is that ' mere * 
wishful thinking will no longer be a satisfactory guide 
to the internal development of the field. The individual 
disciplines need to be studred carefully, exploited, and 
then, perhaps, discarded-rq/ir^r the case has been ma*^ 
that true cross-disciplinary socialt4brecasting \$ a 
genuine possibility. , < ^ 



FOOTNOTES 



' Needless to say, unless government ^or the foundations 
underwrite the costs, these resources can only be derived from feys 
earned on contracts, grants, or products. Iffces alone are thesourfe, 
major changes can come only very slowly. 

2 Proclamation at the 1934 NSDAP Congress in Nurenberg, as 
quoted in William L. Shirer. The Rise and Fall of the Third Reich 
(New York: Simon and Schuster, 1960), p. 230. 

'An on-the-spot evaluation was provided by Shirer, who'breezily 
dismissed it as simply one of many -lies,** and who wondered why 
**such statements [could be] widly applauded as if they were new 
truths." See William L. Shirer, Berlin Diary (New York: Alfred A. 
Knopf. I941X p. 19. 

*iCf Karl Lowenstein. Hitler's Germany: The Nazi Background 
to War (New York: The Macmillan Company, 1939), p. 20. 

5 In the best study yet made of Mein Kampf. Werner Maser 
observes that "^rom [December] 1926, when Volume 2 was 
published, it was very easy to see what coujd be expected should 
Hijler come to power" (italics added). See Werner Maser, Hitler's 
Mein Kampf: An Analysis (London: F^rber and Farbcr, 1970), p: 
•n9;cf. also* p. 201. 

* Proclamation at the 1J34 NSDAP Congress, as quoted in Karl 
Dietrich Bracher, The German Dictatorship (New York: Prafger 
Publishers, 1970), p. 246. • , - 

^ As a matter of fact. Hitler had made roughly the same forecast 
more than oiice as,forexample, in hisspeechonJune 17, i934:**This 
state is in its first youth, and youmaylbe sure that in a thousand years 
it will stand unbroken** [as quoted in Konrad Heiden, Der Fueher 
(Boston: Houghton Mufflin Company, 1944). p. 752].*This milder 
form of statement probably reflects Hitlei^sja^jk of control; after all, 
on the skme day. Von Papen, the vice chancellor, was delivering his 
famous anti-Nazi speech at the University of Marbu% I rt any case, it 
isjhcdeclarationof attainability that is important, as Hitler himself 
suggested in and by h is speech of January 30. 194 1 . in Berlin: "Many 
years ago. in Mein Kampf \ said that National Socialism will put its 
stamp on the next thousand years of German history.** [Sec Franklin 
Watts (ed.), Voices of History: Great Speeches and Papers of the 
Year 1941 (New York: Franklin Watts. Inc.,, 194^). p. 68]. ' 
Incidentally, in the same speech (pp. 6)-62). Hitler als9 said, "NV heft 
we came to power in 1933 ou^ road was clearly mapped oUt!'. . . Mv 
programme [in foreign affairs] was to do away with Versailles. " 
\ People all over the>^d sfibuld not pretend to be simpletons a/id act 
as if I only discovered this programme in 1933. or 1935: or 1937. 
Thc^gentlemen shotJid only have read what I wrcUe abdut'rfiyself a 
thousand timip.** Unfortunately for the world. **eYery one our 
prophecies was laughed at; every statement was represented as 
ridiculous, every jjicture of the future described as a fantastic 
clfimera** (p. 65). ^ , " . ' . 

••Consider, for example, the remarkable conversation of 
September 12, 1932, bptween Hitler and Kurt* Ludeckc. which 
reports Hitler to have saidr **Can I. . .fod those gentlemen abroad . 
Jox any length of time [after coming to power]? . . .will I be able to 
rearm Germany befori they get on to me anflTstrike at me with a 
4^- preventive wai? That depends largely, I suppose, pn whether tjicy 
^^/^^ have the leadership and guts to strike-^if they can get the people? to 
go to war agiiin.4nd that I doubt. [Meanwhile.] I can talk peace, but 
^ mean war.** [See Kurt G. W. Ludecke, / Knew 'Hitler (New York: 
Charles Scribner*s Sons, 1937), pp. 457, 468.] As Hitler put it in a, 
^conference with his'mili^ary commanders on November 29, 1939. 
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**Basicaljy 1 did not organize the armed fotces in order not to strike. 
The decision to strike was always in me.** [Quoted in Office of United 
States Chief Counsel for Prosecution of Axis Criminality, Nazi 
Conspiracy and Aggression: Opinion and Judgment (Washington. 
D.C.; U.S^Gbvernmenl Pointing Office, 1947). p. 19.] / 
^ Brachet. op. cit.,;p. 2%. ^ ^ / ' t 

'0 Edward Hallett Carr, The Twenty Years' Crisis. 1919-1939: An 
Introduction to the Seudyqf International Relations {London: 
Macmillan &Co. Ltd,, 1951), p. vii. With Europe literally on the qve 
of war, Carr speculates with his readers that there mky be a law 
governing the maximum possible size of politicaland economic Units 
(e.g., nations or blocs), and he asserts that thfs issue is**p^rh'aps likely 
to be more decisive than any other for the course of world history in 
the next few generations** (p. 230). Not only was the. emphasis a bit 
misplaced in focusing on this question.* but at least part of the 
assumption about concenti;atio*n on Wbich it rested was apparently 
false. See 3ruce M. Russctt, Is There a Long-Run Trend toward 
Concentration m the International System? Paper P-3666 (Santa 
Monica: The Rand^Corporation. 1967). ' j 

" Robert A. Nisbet,"PosUcript:June 1971** in Albert Somit(ed.). 
Political Science and thte Study of the Future (Hinsijale, 111.: The 
Dryden Press, 1974). p. 27^. A'**genuinely scientific** predicti9n. 
according to Nisbef. is an atempqral statement of **casual effect on 
the "basis of. . .prior and certain intelligence that [the requisite 
antecedent] conditions prevail** (p. 277). Similarly, though not as 
critics of futures research, Klaus Knorr and Oskar Morgenstem^ in 
their generally insightful paper. Political Conjecture in Military 
Planning, Pblicy Memorandum No. 35 (Princeton. N.J.: Center of ' 
International Studies. Princeton University, 1968). observe that 
"During r?cent>decades.' the Urtited States has become involved in • ^ 
four important wars» [Which] United States invojvement w^ 
predictable, or predicted with any degrecof confidence, especially at 
the official level, even five years ahead, let alone teti or fifteen years? 
None of them was** (p. 10). These authors g"o even further. Working 
backward tb 1907 from 1967. they divide the past into fiftccn-yeat 
' intervals, and ^6r each they list (on p. il) a number of **major 
politico-miliuuy events that occurred during each period but were 
not predicted, and not predictable, at its bcginrifcg.** Among 4he. - 
events for the pcri.od.begini<ng in I93Yarc (1) the war and (2) its . 
"cohfiguratior aild outcome.'*Their argument why such events are 
"unpredictably* is identical, in the end, to Nisbcfs, but jt should be 
noted that they scrap thp reason for making the argument atall when 
^hey introdjice the notion of (Jonjecturc ("reasoned inference from 
admittedly defective evidence**) aiid assert jthat "there is no sharp / 
dividing line bctweeirconjecture and ptediction**(p. 19). On the issue 
of confident predictions by high officials.,^ footnotes 19and22,as 
well as the memoirs of other actors in these developments. : 
'2 Hi^ly re^csentative are the slashing references to the press in 
, Hitler's brilliant' speech jto the Reichstag on April 28^ 1939, among 
them the following (the reference at the end is t^ the Orson Wells!s 
broadcast of War ofthe Worlds/vi^ October 1938); "The reason for 
this f«r [of warjiies simply and solely in an unbridled agitation on^ 
the part of the press, an agitation tliat is as mendacious as it is base,ln 
> the circulation of vile'patjiphlete about the heads of foreign sUtes., 
and in an artificial spreading of panic which in the.end goes so, far 
that interVen^jqns from foreign planets are believed possible and 
cause scenes, of desperate alarm.*^ If the fpreign • press were' • 
controlled. Hitler went on. **the fear of war will disappear at once.** 
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[Sec !ntemational Conciliation^ No. 351 (J,unc l939)/p. 327.] ' 

" Sislcy Huddlcslon, War Unless. . . (Philadelphia: J. R Lippin- 
cott Company, 1934). 
Ibid., p. 65. 

Ibid,, p, 266. ' ^> 
»* /Wrf.. pp. 281-282. ' . - 

Lcland Stowe, Nazi Means lfiir(NeWYork: Whittlesey House, 
McGraw-Hill Book Company, Inc., 1934). 
»« Ibid., p. 121. 

" pp. 124-125. Stowe includes Journalists and politicians in 
Ihis summation. / ^ " ' 

»> Stojivc, iW</.. pp., 1^09^. • . . 
For example, Lovf^nstcih, op, cit., pp. 17J-172. 

» StWe, op. cit., p. 140. The then U.S. Secretary of State, Cordell 
Hull, recalls that **in my first year in the State Department [1933] 1 
had no doubts as to Hitlerite Germany's intentions and capabilities. 
But, had 1 had any, the events of 1934 and the first half of 1935 would 
have completely removed t(iem.**1lull told theGej^an Ambassador 
on Novebbcr 2, 1933, that **a general war during the next twojto ten 
years seems more probable than peace,** and he advised the President 
from 1934 on to implement programs to ensure U.S. stockpiles of 
strategic materials. See Cordell Hull, Memoirs (New York: The 
Macmillan Company, 1948)» Vol. 1, pp. 242, 231, 624. 

23 Drew Pearson and Constantine firown. The American 
Diplomatic Game (Garden City, N.Y.: Doublcday, Doran, and* 
Company, Inc.^ 1935). 

2* Ibid., p. 378. 

2Wto., P..395. 

26 John Herman Randall, Jr., Nature and Historical Experience: 
Essays in Naturalism and in the^ Theory of History (New York: 
Columbia University Press, 1958), p. 44. 

2' It could be argued that essentially the same analysis that led 
Stowe to forecast World War 11 could' have been used to forecast 
wars like the Korean one»or the Middle East conflict of 1973. If 
would probably have failed, however, in forecasting^Vietnam, 
though in approach like Hu(idlcston*s might have worked. Indeed^ 
using a comparable method, the British Royal Institute for 
International Affairs accurately foiecastcd in 1963-that the war in 
Vietnam would last "at least another ten ycars.**{See **^ictoiy in S. 
Vietnam Believed 10 Years Away,*" Los Angeks Times (October 7, 
•1963), p. 23.] We might conclude, therefore,'that the Huddlestbn 
approach is the more general of the two. ^ ' 

" ^ energy crisis may have prompted the bcginmngs of such aj 
' dis^tmion. Time magazine, for^ example, ogines in a blisterini 
"Ess^^** that the Arab oil boycott could eaisily have been forecasted ' 
and cites some evidence and a number of predictions to support this 
assertion [scej^What Went Wrong,** Time (December 1()?J973), pp. 
•49-50]. Time far froni being alone in this. 

29 Phillip OSj^oss, "Policy Analysis and the Politiwl" Science 
Pr9fession,** Pc^^$tudiisJoumal,Vo\, 2, No*. 1 (Autumn 1973;^, p^ 
68. In-sayinglhis, Foss distinguishes between a profession and i\ 
discipline. . , , 

w Foss, op. cit., ft 69. A **prcference model** forecast of the 
professioirsces these and other difficulties removed (and replaced by 
others) by 1990, assuming that political scientists adopt ^ policy 
science orientatibn. See Harold D. Lasswell, -^Thc Future of ' 
Professional'Political^ientists,** in Somit, Political Science and the 
Study of the Futufei pp. 246-254. ' 

Excluded here afe those occasional thin books which have to do 
with the future of thf very largest of political affairs,;usually foreign ' 
policy, but ^hich seem to be allowed to fall quicklylrom the press . . 
into oblivion, however insightful they may in fact be. Examples that 
cpmc to hand ar^^ Robert ^. Bow^e, Shaping the Future.* Foreign 
Polity in an Age of 7>ans{t ion (\964); David OrmsbV-Gore, Must 



The West Decline? (1966); and Gladwyn Jebb, Halfway to 1984 
(1966)— all, coincicJentally,from*Columbia University Press in New - 
York. Why such books receive little attention, in or outside of the^ 
social science, is somewhat of a mystery; it is ccrUinly true that 

^ mubh of the futures literature is no less ^in, physically or othe'rwise. 
Cf. thc> impressions of Paul vSeabury, **Practical International 
^Futures,** in Somit, op.xit,, pp. 279-291. 

" Karl \y. Deutsch, **Quantitative, Approaches to Political 
Analysis: Some Past Trends and Future Prospects,** in Hayward R. 
Alker, Jr., Karl W- .Deutsch," and Antoine^H-^toetzcl (cds.). 
Mathematical Approdches to Politics {S^n Francisco: Josscy-Bassi 

' Inc., 1973),^p. 10. ^ ^' • ^ . 

^ His other, suggestion about research arc (1) undertake large- < 
scale simulations of highly developed countries (Uie data on these 
countries being rich and very current, these models would offer some , 
. promise of. making political science more of ^n experimental' 
activity); (2) undertake simulations of the less-developed countries 
or of important sub- or supranational units; (3) develop **genuine 
cybernetic models,** particularly of systems and processes that are 
largely autonomous; (4) develop more and better data, both original 
and derivef}, for use in model building (special attention being paid ~ 
to dataWelevant to quality of life, personal well being, etc.); (5) 
flevelop I queuing theory-for usevin tackling even such **corc . 
probjeml** of political science as the questions of freedom and 
power; (6) Undertake major extensions of game theory; (7) continue 
work on stochastic process models ("drift models**), including 
further develdpnjient of transitional probability matrices; and (8) 
extend preliminary work in the combining of cybernetic and drift 
models. Deutsch, in Alker, Deutsch, and Stoetzel, /W.. pp. 25-55. 

. ^ Deutsch, in Alktr, Deutsch, and Stoezel. ibid., p. 56r 
?^ Ibid., pp. 57\ 60. ^^^^r / ^ 

3* It should be emphasiSd, perhaps, that Deutsch does not doubt 
that a pseful world model can be built. Similarly, it has been ^gued 
that **the ultimate method of prediction ph political sacnce is^ 
througlr] the employment. of comprehensive general' explmttory" . 
theory. . .of the political system'^rtd its environment or of tl^social 
system Within which the political sy?tan resides? , . '.Once wc have a" 
general thebry. .our predictions or forecasts would be comprehen- 

' sive, accurate, and credible.** See Pavid V. Edwards, XBolitical 
Forec^ting,**in James R. Bright and MiltiJn£. F. Schoeman (eds.), 

' Technohgicarrorecastirig,*'(Canog^&]k,C^\\f.:X\ZYXM^^ . 
mation Corppration, 1970), pp. 437^an<i 439. Deutsch certainly 
would not go so far; moreover, other students would?bf course, 
question-the entire undertaking. ' ^ 

" A random sample: Lincoln P. Bloomfield, Western Europe,' 
l%$-15:^e Scenarios (Cambridge, .Mass.: MIT," 1965)rAlastair , . 
Budrained.), Europe's Futures, Europe's Choices: Models of ' 
Western Europe h the 1970's (New York: Columbia University 
^ess, 1969); f : W. Milburn and J. F. Nlilbum, "Predictions !ofe 
Threats and Beliefs about Ho^ To Meet them,** .4mer& • 
^havihral Scientist,* Vol 9, No. 7 (March 1966), pp. 3-7; Wayne 
Wilcox, Forecasting Asian SH^g^ic Environments for jffational 
Security . pecisienMaking: A Wjp0t;fy(and a Method, Rand- 
Memorandum RM^154-PR (Santa Monica, .Califir The ^ Rand 
Corporation, 1970); Johan Galtung:,^ ^On the'^uture of the 4, 
International System,** in Franklin Tugwell {ed.),.Jearch )br^<f 

^ Alternatives; IHiblicPoUcyandthe Study of the Futurei^^ 
Mass.: Winthrop Publishers, Inc., 1973]f^pp. 226-259; Ithiel dc Sola 
Pool, .*The Iiyeriutional System^,ii^e NextfHalf Century,*^ 
Qaedalus, Vol. 96, No.;3/(Summer 1967), pp. 930^35; Zbigniew * 
Brezinski, Between Two Ages: America's Role in the Technetronic 
Era (:New YorK: Viking Press 1970>; Rudolf Rummel, "Forecasting 
International Relations,** Technological Forecasting and. Social 
Change, Vol. 1 (1969), pp. 196-226; James A. Dator, **Political . 
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Futurisucs Toward the Study of Alternative Political Rutures,** in 
David Plath (ed ), Aware of Utopia (Urbana^^: University of 
Illinois Press, 1971); and the importantantholo^, Harvey S. Perloff 
(cd ), The Future of the United States Government (New York: 
George Braziller, 1971) These items are cited because they are 
intrinsically interesting (&nd handy, as this is being written); they 
certainly do not, however, exemplify all of the approaches that have 
.been taken by persons within thcTield. For additional and more 
systematically organized referen^^, see the bibliographies in the 
works cited in footnote/42. 



use of systematic and quasi-lheoretical 



'•These range froi.. ^. l..w^/.w^.w«.. . 

schemes for organizir^ the material of political science to novcK 
approaches for bringing the views of the classic poliu^l 
philosophers intp focus on contemporary issues Two examples of 
the former are Paul T. David, **Analytical Approaches to the Study 
of Change,** Public Administration Review {Swmmtx 1966), pp. 160- 
168, and Norman Uphoff, "Integrating Policy Studies into Political 
Science," Policy^tudies Journal, Wol I, No 4 (Summer 1973). The 
iattar is discussed in Harlan J Straus?, ^ast. Present, Future. A 
New Curriculum for Introductory Courses in Political Science,** 
paper prescnteii at the .^Jijftual Meeting of the American Political 
Science Association, New Orleans, Louisiana, September 4>8, 1973. 
As political science seeks to become more of a science, and as it 
becomes embued with more of a futures orientation (especially in the 
classroom), there are dangers, of course, of confusing mere 
**relcvance** with a policy orientation. This idea figures in Fred Kort, 
**The Multiple DileAma of Political Science,** Modern Age, Vol. 16, 

• No. I (Winter 1972), pp. 15-24. 

See Yehezkel Dror, Futures in Government, Paper P-3909 
(Santa .Monica, Cajif.. The Rand Corporation, 1968); Todd^R/1^ 
Porte, **Pofitics and 'Inventing the Future*. Perspectives in Science 
and Government,** Public Administration Review, Vo. 27, No^?2 
(1967), pp. 1 17-127; and 4ames A. X>^\0Xy, Comments on the Hawaii 
Senate's Seminar on Planning, Working Paper 3 (Honolulu: 
Program ii\ Futures Research, 'University .of Hawaii, 1973). An 
argiiment for retaining the older intuitive and largely nonfutures 
oriented style is given by Hedley Htjill, ''International Theory: The 
Case Cox a Classical Approach,** World Politics Voi.*l8, No. 3, (April 
1966) pp. 36U377;.implkitly atjeast, it finds earlier expression in 
George Allen Morgan,** Planning in Foreign^ Affairs: The State of 
the AxxrJFofeign Affairs. Vol. 39, No. 2 (January r96l),4>p. 271-278, 
where a need is declared for **new ideas in preparing for future,** but 
the^tools recommended fot the purpose are (I) the planner's **own 
quaU^ of min^nd experience,** (2) active practice in the conduct 
of ^itical affairs', (3) conversation ^ith others; (4) documents; and 
(5) formal consultation with other experts. Ironically* Morgan's 
article is followed in the same issue of Foreign Affairs by Franklm^. 
Lindsay's **Program Planning: The Missing Element** (ppJ«79^296), 
which demonstrates that even on the program level inToreign affairs, 
the United States was then doing an '^inadequate job** of planm^ng 
"because we are not anticipating sufficiently our needs for tjiese 
instruments of policy execution.^ • ' 

^ Notably, Bertram Gross, "Friendly ffascis^n: A Model for 
America*^ 5oc/fl/ /'o/zc;; (Novembcr-Dccenit^l970), reprinted in 
Tugwell, op. cit., pp. 287-JOI. 
^' l^is tendency, like sjmilajrjendencieslfi other disciplines,^ems 

f to begin in the context of systems analysis; s<>^for exan)ple, David 
Easton. A Systems AnalysiTdf Political Life {New York: John Wiley 
& Sons, Inc., 1964). General reviews of futures, research and other 
methods are given in Edwards, op. cit,, and Stuart "preenborg. 
Forecasting in international Relations, Staff Qisc)isii^n Paper a07 
(Washington, D C: Program of Policy Studies in SincTrcc7and 

"Technology, The George Washington University, June 1170); 

, because of their generality and brTvity, sucTfpapersare of liuie value 



today, except as indicators of change in the field.^ Specific new 
techniques for specific applications are de^ribed and advocated in 
^ papers likTYehekel Dror's The Prediction of Political Feasibility,** 
Futures, Vol. J, No. 4 (June 1969), PP. 282-288, and Olaf Helm^er's 
Th^ Use of Expert Opinion m International- Relations Forecasting 
(Los Angeles, Calif.. Center for Futures Research, University of 
Southern California, July"l973). Paralleling in many ways the world 
model goal of Deutsch are comprehensive stud$^ recommendatipn$ 
for domestic political forecasting, see in particular the several 
proposals by Dror, especially "A/temative Domestic .l^jolitical 
Futures: I^search Needs and Research Design,** Futures, Vol. 2, 
No. 4 (December 1970), pp. 3oi-3l'l. Dror's statement of research 
need^ for this task can be subsumed under Deutsch*s list (see 
footnote 33), though he emphasizes the necessity of further research 
on judgmental matrix techniques. 

' *^ The most important of these is Nazli Choucn and Thdmas 
Robinson (eds.-). Forecasting m international Relations (San 
Francisco. Freeman, in press). Despite its title this volume is 
pertinent to all areas of political science, covering as it does not only 

, the international problems, but also basic issues of the nature of 
forecasting, the choice of methods, the problem of validatipn, and so 
on. Another important volume, one which lays stress on 
technological as well as political, social, and economic issues in 
forecasting, is Klaus P. Heiss, Rlaus Knorr,and Oskar Morgenstern, 
long Term Projections of Power (iCambndge, Mass.: Ballinger 
Publishing Company, 1973). This volume surveys *]power** in all of 
its dimensions and offers a critical review of^'methods of forecasting 
it. Basic anthologies that cut through mucin of the earlier literature 
are those by Somit and Tugwell (both cited earlier). 

Bcrtrand de Jouvenel, "Political Science and Prevision," The 
American Political Science Review, Vol. LIX. No. I (Nfarch 1965), 
pp.' 29-38. • • " 

If the ,willy-nilly juxtaposition of literature from political 
theory, "international relations, American politics, comparative 
politics, public administration, and other areas in this suiVey were 
.reorganizeji^by categorj;, the grounds for making an estimi te would • 
be somewjiat clearer—though perhaps more dismal, ckcept in 
international relations. * ' V 

Karl F. Scljuessler, "Prediction,** International Encyclopedia of 
the Social Sciemes (New York: The Macmillan Ccfmpany, 1968), 
Vol. 12, ^ 423. He cites Comte's /'iflvoir pour prevoir" ix\ this 

, connection. On this and other matters discussed in this scction,*sce 
also the same author's "Continuities ir* Social Prediction," in 
Herbert L. Coslner <ed.). Sociological Methodology (New York: . 
Jossey-Bass, 1971), pp. 302-329^1'*,/ 

^ Bernard Berelson, "SoclqJ^Kin ;\<ni(gji: In Population and in * 
General," in Arthur^; SJiS^V Sociology in Action 

(Homewood, HI.: The Dorsey ^Preis, 1966), as reprinted in U.S. 
House of Representatives, Research aqd Technicali^?ro^ram» 
Committee of the Committee on Government Operations, The Vse 
of Social Research in Federal Dorftestic /Vo^fl/^:( Washington, 
. D.C.: U.S. Government PrintingOfficc, April 196?)7Vol. Ill, p. 518. 
In its various manifestations, the conflict high^ghted here can be 
traced teck to the founders of , modem s^foiology. For example, 
'^Si^observe the characterization»by Laz^fetd (followjngJoscph Lottin) 

'6f 'th€ different images ofiitlhe- s(JciaL^sciences held by lhe_ 
contemporaries Comte and Quetelet: "Comte was trying to derive 
« from history broad developihental trends which could be prpjected 
into the future, white Quetelet was b^nt on finding precise 
regularities which could help explain the contemporary social 
scene.** See Paul F. Lazarsfeld, 'TSTotes on the History of^ 

^Quantification in Sociol9gy— Trends, Sources, and Problejns,'V4n 

' Harry Woqlf (ed.). Quantification: A fiistory of the Meaning of 
Measurement in the Natural and Social Screes (Indianapolis, Ind^ 



ERLC 



65 



/ 



The Bobbs-Mcrril Company, Inc., 1961), pp. 147-203; thcquolation 
is from p. 169. 

James Fcnncsscy, "Some Problems and Possibilities in Policy- 
Rciatcd Social Research,'' Social Science JiesearcK Vol. 1, No. 4. 
(December, 1972), p, ^367. Against thU background, Hennessey 
rcconimends^ that sociologists begin to experiment with the use of a 
f Baycsian approach to some important types of problems. 

*» Richard P. Apple baum, Theories of Sockfl Change {Ch\c?igo, 
I III.: Markham Publishing Company, 1^970)f pp. Ji36-B7. The 
1 quotation from Talcott Parsons is from hts The Social^tem(StVf 
' York: The Free Press, 1951), p. 534. Ro^rt Bierstedt points out in 
another context that sociologists •*have,a great many taxonomies, 
but we have a dearth of casual prop^bsitions. frhis is the most 
embarrassing thing we coniVont. One of the things we ask ourselves 
once and awhile is: Do you have any laws, any principles, any 
universal propositions in sociology? The answer is that we do not.** 
Later on, it should be said, he aflds, •*! coiiceive of sociology. . .as a- 
humanistic discipline, not only a scientific one. I would judge [an] 
essayist approach in terms of the cogency* of its argument. [An] 
important illustration [is] Max Weber's thesis. I submit toyou that 
no one knows whether it is true or false. We judge it in ijsrms of its 
cogency.** Quoted from James C. Charlesworth (ed.). Integration ef 
the Social Sciences through Polfcy^ Analysis, Monograph 14 
(Philadelphia, Pa.: The American -Aiademy of Political and Social 
Science, October 1972)rpp. 160,721-222. 

Cf. »F. Machlup, **The Inferiority Complex of the Social 
Sciences,** in M. Sennholz (ed.), tht Freedom and Free Enterprise 
(Princeton, N.J.: Van Nostrand, 1956), pp. 161-172, and A. Mazur, 
The Littlest Science,'*' American Sociologist, Vol. 3 (August 1968), 
pp. 195-200. Thesociology of knowledge, to say nothing of the social 
sciences generally, might benefit from an anaylsis of this th&me of 
masochism, which, by the way, is certain to manifest itself sooner or 
later in the writings of important practitioners of futures research 
also.. ^ ' s . * 

50 These observations arc drawn from Richard t. Henshel,,.. 
**Sociology and Prediction,** The American Sociologist, Vol 6 
(August 1971), pp.il3-220.Some.otherideasinthUpaper1Savebeen 
carried forward in late? publications, including R. L. Henshel and L. " 
W. Kfcnnedy, "Self-Altering Prophecies: Consequences for the 
Feasibility of Social Prediction,** in L. von Bcrtalanffy-wd AT 
Rapoport (eds.)^ General Systems Yearbook,^gktAnn/ATb6u 
Mich/ Society frfr, General Systems Researcl|Jp3), ari^ R, L.' 
HensHel, *The Prestige of Sociology and the^Adcuracy of Its 
Predictions: A Feedback Loop with Serious Implications,** paper 
presented at the Society for the Study of Social Problems, New York 
City, August 1973. - ♦ V 

5' Henshel a*dds, •*the relationship^commonly assumed betwtth 
prediction and control specifies that as the predictive power of a 
discipline improves, iVability to control is enhanced. Without 
denying tjjis' we advance the complementary thesis that as control is 
increasj^, a Jfecipline's apparent predictive power is heightjsned.** 
Heftshei, £^rc?f., p.. 2 1 4. 

Something- of this line of thouj^t is implicit in Wilbert* E. 
Moore **Predicting Discontinuities in Social Chang^,** American '^ 
Sociological Review, Vok 29,,No. 3 (June 1964), pp. 331-338Hwhere 
the claim- is made that sociology has advanced to the point where it . 
can, on good groui^ds, make probabilistic predictions of even those* 
changes th^t are irregular in magnitude, rate,\and direction. ' 

» Hmty Winthrop, •*The Sociologist and the Study of the * 
Future,** American^^Sociologist, Vol. 2 (May 1968); p. 142. Winthrop 
also asserts lhat because sociologists know more "about the social 
system of ivhichnhey arc a part** they have more of an "edge^n 
mailing projections. Win'throp"^makes'a quitcdifferent argument— 
omittmg reference to competing diciplines and emphasizing social . 



need and social values— in his "Utopia Construction and Future 
Forecasting: Problems, Limitations, and Relevance,** in Wendell 
Bell and James A. Mau (eds.). The Sociology of the Future: 
Theories, Cases, and Annotated Bibliography {Sew York: Russell 
^ Sage Foundation, 1971);.pp. 78-105. . f 

^ Two such books are Wendell Bell and James, A. Man, The 
S(^ciology of the Future{SvH York: Russell Sage Foundation, Wl) 
ar^ the anthology edited by Arthur Harkins, 1972 American 
Sociological Association Seminar on the Sociology of the Future 
(Minneapolis, Minn.: Office for Applied Social Science and the 
Futurt, Univ^ity o^ Minnesota, 1972). ^ . ^ 

" Bell and Mau, op. dt., p. 21. Perhaps it should be said that the 
cybe^^c concept embodied in this model derives f ron^ the work of ^ 
Kari D€utsch,^'and^g(e emphasis on "images,** from Frederik t>olak 
. and Harold Lasswcll. Sec the, bibliography in this book for 
references^" 

^ The list that foHows is paraphrased from BelUnd Mau, op. cit., 
pp. 29-37. 

" C. Wright Mills, 77te Causes of World War Three (Sew York: 
Simon and Schuster, 1958), pp. 12-13. Mills rejects this idea, of 
^ course, as forcefully as tract-writing permits; he irgues: "What men 
might become, what kinds of societies men mi^t build— the answers 
to such questions arc neither closed nor inevitable. Yet. . .the ends of * 

' ^which men might oream are consignejj to *merely Utopian fantasy.' 
In the meantime, virtually alt images of the future— from Aldous 
Huxley's to George Orweirs— have become images of sociological 
horror, aad ^pra^cal action' has been usurped by frightened and 
unnnaginative mediocrities. . . .What *practical men of affairs' do 
not face up to isnht fact That 'politics' has to do' with the willful 

^ making of history. The enlargement and the centralization ofnhe / 
means of history-making signffy that, for better or worse, power/ 
elites are no longer in a situation in which their will and reason need - 
be overwhelmed by im^rsonal forces beyond their control'. . . .Ai 

,^^tics of semiorganlzed irrespoijsibility prevails. But that fact^ 
^^uiht not^to blind us to the political possibilities opened up by this 
great structural change: It xs/tiovf sociologically realistic, morally 
fair, and politically imperatwe totnake demands upon men of pow^ 
and to hold them responsible for specific courses of events** (ife^ 
95). In this. Mills diredly and6pales some of the current "thinking 

. among futurists in sociology/ the novelty of the new school resides 
- mainly in its emphasis on beginning analysis by dtrcidating 4nd 
testing alternative images of the future, perhaps usin^ models of the 
sdh devised by Bell and Mau or perhaps simply by *^acting out** what - * * 

' Robert Boguslaw has called a "soaaj design.** Sec B^guslaw **The 
Design Perspective in Sociology,** in^Bell^nd Mau, op. cit., pp. 24O- 
258,* or his 77re New Utppitms: A Study of System Des^ftand Social 
Change (Englewood Qiffs, NJ.: Prentice-Hall, 19»!-Somewhere 
between these approaches is the one enunciated in rfwhly elaborate . 
and- maddeningly idiosyncratic language, by Bernard C. ?hillips,^^ 

* Worlds of the Fiiulfe: Exercises in the Socictlogical Imagination 
(Columbus, Ohio: Charles E. Merrill,' 1972),) whereia the author 
conibines gaming concepts, science fiction, mathematical modeling , 
>■ using system^dynamics concepts, and probably other perspeAives in 
order ta^nalyze opportunities for creating the future. 
" his Successful Social Prophecy jn the Past, unpublished 

^ master's thesis?(New York: Columbia University, May 3, 1920); • 
results tf this stu^raTwell as subsequent woric, are hi^lighted ip * 
iGiliillan*S "A Sociologist Looks at Technical Prediction,** in James 
R. bright (ed.). Technological forecasting for Industry and 
GofemmentrMUhods and Applications (Englewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1968ir.pp. 3-34. . 

"there is,** he wrote in his MA thesis, "a call for Mellon- 
tologiits, students of future civilization in general, juSt as there are 
Archaeologists who reason out alK the interacting aspects>.of 



prehistoric culture. And since no one in the world at present seems tQ 
be working on this synthesis, it has seemed to the vyriter a very 
appropriate endeavor for vita sua" (pp 1-2). Gilfillan asserts that he 
had made this decision '*a dozen years ago*" (i.e., in about 1908), in 
his autobiography (p. v), he notes that he "had long planned, since 
1909 or earlier; that my great work s^would be to make prophecy 
scientific." See **An Ugly Ducjcling's Swan' Song: The 
Autobiography of S Colum Gilfillan,^ Sociological Abstracts 
(Febriiary-April t970)» pp. i-xxv and (May 1970), pp. xxvi-xL He 
tells us (p. viii) tjiat he chose to bccom'c^a sociologist because he* 
considered that fiild **nearest to Pre(^ction"— and» secondarify 
perhaps, because in those days. (1919-1935) eugenics was **a 
respectable science, and helper of Sociology. " (Beginning in 1963, 
Gilfillan turned his attention from forecasting and the sociology of 
invention to issues ofeugenics. Indeed, he considered hisi'dife'Stbest ' 
work [to be] my eugefiic discovery of lead poisoning as the principal 
destroyer of ancient genius, culture and progressiveness*' 
(autobiography, pp xxviii-xxix). In the larger scheme of things, 
however, he is likely to be remembered— maybe "discovered" is the 
better word— as one of the persons who helped prepare the way for 
futures research, in and ouT^f sociology, 

^ Published by McGraw-Hill A good bibliography of these and 
other scientific writings by Ogburn will be found in W F. Ogburn, 
Ori Culture and Social Change. Otis Dudley Duncan (ed.>, 
(Chicogo, III. Phoenix Booksf, The University of Chicago Pr^ss, 
1964), pp. 349-360. ■ " I ' ' 

*^ Gjjfillan in Bright, op. cit., p. 28. He cites Ogburn's 
"Prospecting for the- Future," Social Frontier, Vol. 1 (April 1935), «• 
pp. 20-22.* ^ 

« Tyfo studies led by Ogburn ' are fundamental:- first, . , 
Technological Trends and National Policy. Including the Social 
Implications of New Inventions, Report of the Subcommittee on 
Technology to t he - U.S. — National Resources Committee 
(Washington. D.C ' U.S. Government Printing Oifecc, JuneJ937), ^ 
and, second, g^btirn-s ^he Social Effects of Aviation (Boston, ' 
Mass.; Houghton Mifflin Co., 1946). Both works, by the way, 
contain chapters oh the general question of forecasting; both may 
have been written by Gilfillan, though he signed only the first. For 
Gilfillan himself, see especially his ^The Sociology of Invention 
(Ombridge, Mass.: The M.I.T., Press, 1970, original ed., 1935), 
Chap. VII, and the somewhat modified discussion of the same 
questions* in Supplement to the Sociology of Invention (San 
Francisco, Calif.: Sani^rancisco Press, Inc., 1971), Chap. 7. 

The number is not as significant, of cpurse, as what it implies 
regarding the status, content, and aims of futures r6sear<!h in 
academia. See H. Wentworth Eldredge, "Teaching the Sociology of 
the Future,, 1972,** in Arthtir Harkins (ed.), 1972 Americart 
Sociological Association Seminar on the Sociology of the Fyture, 
PP.E1-E35. ' , ' 

^ The concept goes back to 1959 in'Bclf's vjliting. Its most recent 
formulation will be found in his bpok. The Coming of Post- 
Jndustrial Society: Venture in Soeial Forecasting (New York: 
Basic Books, Inc., 1973). As Bell points out, the "idea of a post-^ 
industrial ^ety, like that of industrial Society, or capitalisni, has 
meaning only, as^ conccptuat scheme** (p. 114). Its explanatory or 
predictive value, therefore, depends on its being undqfstood and 
exploitedjnits entirety-^somcthing that has not yet happened, even 
in Bell's own works, put however imperfectly the notibn has been 
incorporated in. futures resear9h, it has had an overwhelming allure 
'throughout the world as anr organizing jjrinciplt'br point of 
reference. By the sanle tokep,* it has also bgen^rfebunked, in the 
context of ^sociological thought, as a throwback to the old f 
"cvo1utionary**^odes of attempting to^ understand changes in the 



social structure— as a rather dbvious device to cope with the problem 
.that advanced society does not in fact culminate, as was once 
expected, with an end to ideology in the glories of the industrial 
society. (The device, ofcourse, is simply to tack onthepdstindustrial 
society as the new ultimate stage in social evolution.) This criticism is 
expressed best in Krishan Kumar, "Inventing the Future in Spite of 
Futurology,*' Futures, Vol. 4, No. 4 (December 1972), pp. 369«374. 
which concludes with these observations: "If Bell and his followers 
are right, all We can say is that the call to invent the future is empty 
rhetoric, sinCe the future seems to promise no more than the past writ 
large, and it would be idle to attempt new designs in a context so 
bound in the traditional mould. At its most distinctive the post- 
industrial society does no more than offer its Saint*Simonian 
administrators .greater facility for social control than ever were 
possible in the industrial society. . . .Thatapproachseemsto remain 
the prisoner of its own tradition and its own history.*' In this sense, at 
least, the concept oart be said to emb'ody a kind of futures'thinking 
that is moving irfa direction quit?tlifferent from that of some of the 
authors discusstd above. 

"S^heussler, in the article. cited in footnote 45, discusses five 
issues as bein^ representative of the range of these problems. I 
sumniahze them as questions. (1) Can predictions be derived from 
' case materials (without consideration of probabilities) and, if so, are 
these predictions in a^ sense more accurate than those btrsed on 
statistical averages or rates? (2) .What, empiricaiiyj is the influence of 
predictions on subsequent events? (3) How might the efficiency of 
social prediction be improved (where "efficiency" is a measure of the 
accuracy of particular methods relative to that of an alternative 
method tfiat is taken as aTiofm)? (4) Should explanation (i.e., the 
development^ ot theory) or prediction (i.e., . the test of factual 
hypotheses) be givch greater weighty in sociology? (5) Are some 
classes Of social events inherently unpredictable? (See Schuessler, 
op. cit., pp.^42r-423.) . 
' ^^is list is from Suzanne Keller, "The Utility of Sociology for 
jrJjuturism*' in Harkitfrop. ciL pp. 

Otis Dudley Dunchn, "Social Forecasting— The State of the 
Art,** The Pupl^ interest, No. 17 (Fall 1969), pp. 88-1 18. 

Joseph F. - Coates, "Some Methods and Techniques for 
Comprehensive -Impact Assessment,^ Technological Forecasting 
and Social Change,'Vol 6 (1974), p. 344. 

^ Duncan, op. cit., p. 91. . ^ ". ^ 

'0 Duncan^ ibid:, p. 93, * • ^ 

" Duncan, ibid., pp. 95-96. 
Duncan, /Wi/., p. 94^ ^ • , • '< 

"Kenneth R Boulding,."Dare We Take the Social Sciences 
SeriouslyT American Psychologist, Vol*22 (19^7), j)p. 879-887. 

^* Duncan, op. citr. p, 98. . . . * 

" Duncan, ibid., p. 114. • ' 
" Duncan, ibid., p. 1 12. ^ 

" Durican, ibid., p. 108. 

'* For e;cample,«tWo recent studies might be cited; Daniel P. 
Harrison, Social Forecasting Methodology: Suggestions for 
Research (New York: Russell Sage Foundation, 1^76) and Richard 
L. Henshel., On The Future of Social Prediction (\nd\^mpo\\s: The 
Bobbs-Merrill Qompany, 1976). , ) 

" Duncan, bp. cit„ p. 105., * ^ 
Duncan, /AK/.,T).a06. ^ 

*' Duncan, ibid,, p. 107. 

•^Duncan, p. 115. 0 * 

^ As suggest^ in this chapter, the notion of forecastingin order 
to create the future (rathtr than.just predict it) is being taken more 
and more seriously. ' * - ' 
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Chapter 6 



Technological ForfcastjQp: 
Stati-pf-The-Art7 Problems, and Prospects 



Ralph C. lenz, Jr.' • ^ 

What is the staterof-the-art in technological 
forecasting? The answer to this question may be 
expressed by a description of' the forecasting 
.^^methodologies in use, by the size and status of. the 
Tptoifession of forecasting, by the extent of its use and 
utihty fa the decision process, by assessing'the ability of 
, .technological forecasting to explore jth^ future, and by 
its role in improving the mechanisms of planning and 
change: All of these expressions are perti^nt to the 
, question,, but more importantly {hey each tear 
significantly on the problems and future prospects^ 
technological forecasting. 

. ^ ' ' 

Although the state-of-the-art may be defined 
- without delving into historical background," a brief* 
look at some of the major milestones 'in technological 
forecasting may provide a useful platform from which 
to view/ the presem situation. With no pretense at 
representing a deftpitive history of technological 



continuing link to the present in G\\^\\\^xCs^ociology 
of Invention. In 1937, the'first fully organized and 
methodological forecast appeared under the spon-^ 
sorship^^of the National Research Council, titled 
appropriately, even .'for today's environment. 
Technological Trends and National^ Policy. 

A major war, recojistruction, arid a conference at 
Princeton in 195f stage-man^gecj to discredit any and 
all approaches in the forecasting of technological 
prqgress,* "combined to produce: a hiatus in further 
development of Wthodology unfil 1959. In that ytix 
the phrase "technological forecasting" was first usedfn 
the ti tle'of a ihdis by lenz describing specific method^ 
for the db^lopment of quantitative forecasts of, 
technological progress. The s^m^ year saw th^ further 
unfolding "of the Delphi technique in a paper on the 
"epistemology of the inexact §cienc6s'* by. Maimer and 
Rescher. ^ |i " • ' 



forecasting, the follovffng chronology provides , an^J^ Publication of Air.Force monographs in M96rand 
overview of the ^develooment of forecasting * lOA^ «/r;t»«; k,, ♦u^ kJl _ , . 



overview of the ^development of forecasting 
methodology. JheJiompertz^carve is the prime, and 
possibly the only, cont^but ion of the 1 9th century. For i 
_ those who note tjie prose of Jules Verne and the poetryL^ 
, of Lord Tennyson as contributions during this period, 
it mWbe said tl^t while both demonstrate themethod 
of scenario description of.the future, neither provides a 
basis for decisions or impjrovement in the process of 
^planning. ^ . ' " 

Writing for private publication Sn 1906, Henry^^ 
. Adams first proposed th^'lheoiy^ ot exppnentiaf 

increase in fechnplo^ which s0 forms the underpin- 
. nings of mpsf technologicaf forecastjat methods 

Afthbugh bibliographies citf numerous ) 

early part of the 20th centur^, tfi 

tricthodoiogical basis i^notable in almoi^ 

1935 do w.e find the liret/major njiles 



:^ts in the 
lence of 
ot until 
fe with a 




1^62 written by the present author and basSd on his 
thesis cjted earlier, ppovideclthe first >yidely circulated 
document bearing •the title * ^^Technological 
Forecasting.'' From this poirtt on, the fifeld developed 
rapidly'^with Honeywell's PATTERN in 1963, further 
development of Delphi by Gordon and Helmen in 
l?64;.foundin| of the World Future Societyjn 1966, 
followed by Jsmtsch's massive survey and Bright's first 
"Conferences on teclinological fore^casting in 1967.. 
Gordon's development ' of the cfois^jmpact ma^^^^ 
' during this period,,M^|fie;d^s%ub^^ modefand. • 
l^loyd^s fijgU)^es4f-nVw1^^ foreca^its ; in 1968, ^ and^ 
Seaman's mbdei of jhe competitive prpjess in 1969 
providSaiignificant new techniques iyiforecastjng. If a 
prbfessicfnal |outnar is evidence of the existence of a ' 
profession, Shfe ' AmericanrElseV^^^^^ of* 
Technological Forecasting in 1^69 Vnder JLinst one's ' 
leadei;shi|k must;be*^cit(?d-as a major milestone. 





Also in 1969, Forrester's Urban Dynainics, based on 
/ his earlier work with dynamic modelling of large 
systems, brought wider attention to the possibilitfes of 
forecasting based on rules oHogk. Fusfeld's develop- 
meot of the technological progress function in 1970 
should 'be the. last milestone cited in this«histdrical 
review, sitice the developmwits of the 1970's more 
properly belong in the descriptioiftf th^ state-of-the-. 
art./- ' . 



State-of-the-art - - 

In 1967, Jaritsch was able, in several hundred pages, 
to summarize the state-of-the-art in his book 
Technological Forecasting in 'Perspective, Such ani 

'flndertaking is obviously beyond the scope of this 
paper. As an alternative, the state-of-the-art may be, 

.^defuied in collective terms— that is, what are lhe 
techniques of foreeasting capable of doing, and wjiat 
can*they as yet not ach4«4^e? 

At the present time, it may reasonably be asserted 
. that pne or mor^ effective techniques are available for 
making a quantitative forecast of probable progress in 
any technology^whlch'has attained at least initial 
operational capability or commercial viability. These 
^techniques are sufficiently varied in terms^of informa- 
tion provided and co$t to produce useful fprecasts^thaf 
, can be provided within a wide^ange- of resource 
expenditures. Forecasts ma(krC>y using these techni- 
ques can provide quahtitati^ estimates of attainable 
performance over a period x)f 20 years into the future, 
which estimates will be probably within 25 percent of 
the achieved value at that time. \ 



development. The Hmited research on techno- 
economic relationships 'as a forecasting tool by 
Mansfield, Seamans, Roberts, Fusfeld, et al. has only 
ppinted out the general direftions for research in this 
area! • No general merging of the technical and 
economic disciplines has occurred t^^fnable, quan- 
titative cr94s-impact ai^alysis of the effects in tl|ese iy{jQ 
intimately related spheres. Regression analysis, ap-. 



proachesj to this problem have proven papticulaj 
sterile ir^he absencfe*of^experimental demgnsi 



As a guide to res^rch needs in the future, it may^be 
. - moxp important to note what we cannot do.^First, none 
of the techniques now available is' effechy^e in 
predictingthe impact of new discoveries or the rate of" 
adoption of technologies which have not yet attained a 
2-perceot penetration of the market. Secdhd, techni-"*^ 
ques for predicting the date of occurrence of critical 
events necessary for the initiation of a neW technology, * 
subh as tiie Hahh-Str^ssman point, .are entirely 

"^inadeqyat^ Third, techniques *do not exist tor 
searching out, " identifying, and synjhesizing the ■ 
scattered bits of .research which are the precursors of 
new «diseoveries." Also, methods XpJ^synthesizing the 
cumulative effects of discQveries in ^several related 
fields require much further development oT the 

. techniques developed-by Atey Floyd. ^ 

Fourth, we cannot aS yet forecast the oross-irnpact 
effecU^of technological .progress and economic 



ion of 

cause-arid-effect relationships* • / : / 

Fift^i; i^iowledge^of the rates *^f change in sociaf 
; structures and^yahie :systems, and of the political 
reactions* which' reflect these changes, is only slightly ^ 
removed from the Dark Ages arguments concerning^ 
the number of angels that might dance on the head!of a 
pin. Recognitioh of the need for a better data baseband 
useful forecasting techtiiques in these areas * is 
wid6sprea'd,"But little is yet available, 'f' , 

^yhat is the status of technological forecasting as a 
prdfessiort? With reference to deflfiUionsTound in the 
dictionary, it has reached the status of a x:ailing 
Requiring specialized knowledge, and^much of that 

• ' knowledge is documented Jn books and journals. On 

th^ other hand, intensive formal academic preparation 
. is* not yet available nor is it a prerequisite for the 

• • geperahpractitioner. College levelcoiTrses are available 
in technological forecasting^ but as yet tjiere is no 4- - 

• year program.lcading to a Bachelor of Science degree 
in Technological Forecasting. We are not yet at the 

- stage of knowing.what should be included^n a 4-year - 
, program, and are even further from^ being able to 
''define graduate and doctoral leVel programs. 

^ Under%ometlme$^different lab.els, one can Identify " 
Sindividuak whojse principal calling, vocation, or 
. employment is in technologicarforecastjng, which 

^ meets the second dictionary test for a pfSfession. On 
t)ie- other hand, for most practitioners, futures* 
forecasting iS an avocation pursued as s^adjunct^tp 

^ ^ other^ professional efforts, so that it is difficult to 
identify a whole body of ^persons ^engaged in this - 
calling. Only informal assSciations and exclusions. 

^.provide any measure^ of^the technical and ethical 
standards which are the necessai;y hallmarJk of a 
profession. We have been generally successful in 
excluding the fortune-tell^rsand prophesiers from the 
ranks* of the professfon, yet Jeanne Dixon probably 
has more believers thaa the entire bod^^of $eriou^ 
professionals. More importantly, justifiable criticism 
of charlatanry within the ranks of the proifession is 
being^raised both byjijsiders and Ijyjhose we serve. 
Thus perhaps one area for resea#i i§ the exploration ' 



of appropriate technical and ethical stand^rds-to judge 
and govern professional conduct in the practice of, ' 
technological , forecasting. One final test of a ^ 
professional is whether or not he participates for gain 
or livefihooS; in an jactivity often engaged in by 
amateurs.. Certainly there a/e enough amateur' 
.forecasters to enable th$ few professionals to meet this 
test ^ * ' ) j ^ ^ 

HoM{ widely and effectively is, * technological 
forecasting used in the (|«cision process? At the 
Tjational ^evel, as >ye|||ove from crisis to crisis, it is 
Apparent that foretasting j^lays no iple whatever in tl^e 
decisions that are made. Indeed, where public arid 

'jgovernment interest shifts i^orn one enthusiasm to 
another and from one panic reaction to the next with 
the attention span of a child, it is very difficult for 
rational forecasting efforts, to influence decisions. 
Within, the-individual departments of the government, 
there is some evidence that reasonable fqrecasting 
efforts are being made and that the forecasts are 

.ujtilized in making decisions in those areas where public 
interest is ^ot dominant. Abhough the Defense 
Department probably still leads iji the utilization! of • 

^technology forecasts, other factory tend to dominlte 
decisionmaking on major issues. 

N Research to date has riot been notably successful in 
quantifying the degree ^fj^iJization of forecasting iii 
industrial decisions. Some highly visible forecasting 
efforts have J)een quielly dropped by various corii- 
panies. However, the continued repeat attendance of 
industry representatives at various short cq^|se 
offerings'and the growing use of consulti^e forecasting" 
services indicates that a solid base of technplogical 
forecasting capabilities is bting established aad used 
'^within most industries. * - ^ 



Insight will be requHred to find ways to determine the 
utilization and utility of forecasting^ decisionm^MjUg. i 
No measures currently exist for determining .the rate- 
" df-return on investment in technplogical forecasting, • 
but this frequently asl&d question may be both 
• inappropriate and unanswerable. Surveys asking 
forecasters- to^mdicate the utilit/of their forecasts and 
the effept of their forecasts on decisions.^e bound to 
produce* biased responses, and' surveys asking ex- • 
ecutiyes tht same questions are unlikely to produce any 
^ -statUtically significant response at all. Until a 
definitive analysis of the decision process^ as it exists in 
the real wdrld, 6ecomes**available, it keems unlikely i 
that_ the question of forecast ^utilijtation can* be ^ 
ainswered.* 



What about the ability of technplogical forecasting., 
to explore the future? This question was much easier to 
answer 15 or 20 years ago when, for example, Peter 
Druckec could claim confidently that, "The major 
events that determine the future (for the rSxt two 
decades) have already happened— irrevocably.'' Then, 
we had a Babbittrlike confidence in the stability of our* . 
value system* and complete faith in the theory of 
exponential acceleration of technology first advanced 
by Henry Adams. Today, with better forecasting, 
techniques and a greate| level of experience in their 
use, we can only say that jthese techniques are powerful 
tools for examining possible futures, given certain 
assumptidns (about the stability of the social and 
economic ' systems) which were inherent to the 
development of these techniques. The adaptabiKty of 
the fprecasting tecfhniques' described in books by 
Cetr^n; Bright, Ayres, Gordon, Martino, and Lan- 
ford,^an3 in the journal Technological Forecasting and 
fSociql Change to alternate assumptions concerning 
valud systertis and "economic staljiljty has oat^en 
tested. Research directed .tgward'such ada^ltability or 
linadkptability seems much more profitable at the ; 
|)reseht time than^refinement of current methodology 
whic^Sfeay rest upon now shaky premises*^ • , , 



What can be wS^about the role of technological 
forecfstihg in improving the mechanisms of pfenning 
•^3 change? If one accepts Jantsch's definitions of, 
explorative anBlfehnative forecasting, the questi^ is 
, unanswerable since to him "normative" forecasts are 
the mechanisms of planning and^ change. For that body 
of techniques whicii fits imder Jantsch's definition of 
"exploratory" forecasting, the present state-of-the-art 
offers abundant reason for their use injmproving the 
plartning process. At the very^least, these methdds can 
provide^ital information about probable events if 
current courses of action- ^re pursued. If such events 
are undesirable, preventive planning is possible. If 
these events are desirable, compatible planning will be 
profitable. Current * quantitative methods of 
forecasting can identify, areas /of future.»Vonflict— 
technical, economic,^ or sotiat— with a Mgnificant 
degree ©f accuracy in the timing and magnitude of such 
conflicts. Indeed the questicm is no^ whether the 
current- state-of-the-art in forecasting^ will permit its 
use in planning and promulgating change, but rather 
why the available forecasting techniques have been so 
'Ifttle used for this^urpose.,' Certainly the massive^ 
effects of the eivvironmentarprotection laws upoh^ 
energy resouce requirements were highly predictableV^ 
and one can only^ marvel* that rational men could ^ 
project themselves- into the purrenf chaotic situation. ^ 



er|c 



'If th^ preceding is an acceptable summary of the^ 
state-of-the-art in technological forecasting, then it is' 
appropriate at this point to examine some of the 
problems which inhibit further progress and to 
recommend' areas of leseareh which may prove useful 
in resolving these problems. 



Current Problems iir'tecHll^otpgicat 
.Forecasting * < ^ 

The major problem wi^h technological forecasting 
methodologies in use to^a^' is that they are not in use. 
Most methods are described adequa|ely in the 
literature, derivations are mathematically sound, and 
^further refinement of technique is scarcely warranted 
in view of\the. imprecision of the data bases available 
for use with these techniques. However, one problem is 
the mathematically indiscriminate, use of data points 
which have unequal significance with respects to IM 
state-of-the-art. This'Suggests^that research providing 
naeans* Jo. eyalutte, discriminate, and weight data 
points so that trends Regarding performance levels 
would be mofi indicative of the Imc state-of-the-art 
wojiid improve- forecasting capabilities. ,^ , * 

"l^rqblems ^ith forecasting! as a profession do|riot 
appear overwhelming at the moment. Growth appears 
within reasonable bounds) although a sudden increase 
in demand for forecast!^ would certainly disclose a 
serious shortage in experienced 'forecasters and in 
ability to provide adequate ttaining for new entrants. 
A bpdy of literature exists which is Adequate for the V 
support ^f seriqus academic efforts to provide 
specialists in technological forecasting. The principal 
problem here is that of overcoming the traditional 
disciplinafy barriers of academia to create new 
programs^^arid. to establi^ what must be a mul- . 
tidisciplinary specialty in forecasting>;\ 



and without forecasting aids might convince a few 
execurives if thfey ( 1) WQUld take the time to play sucH 

-games, (2) believed in inc outcome, (3) felt the game 
was hot-"fix^^and (4) lo§t when they didn't use the^^ 

^forecast. The only^problem presented by,the company 
executive who does not wish to use^ technological 
forecasts is a lost market for the forecaster an.d; tljQ ^ '^'^ 
possible (Jernise of the company. Possibly the,«ame can 
be^Said at the national lev^l. " ' ' '^^'^ 



It may be argued .reasonably that how on^ uses * ^ 
technological forecasts in the^ decisiori process is a 
significant problem. Nevertheless, this* appeals to be 
moreofa procedural problem opamatjer of imfiroving ' .* 
the decision process itself'than a problem for solution 
by the technological forecasting community or profes- ^ 



sion. 



Jt is when we try to a^^sess the ability of technological 
forecasting to explore jthe future that we find the most 
perpjexing problems j today.'' In spite of all, the" 
discission about changmig value systems there may be 
mor^ stability in the jvalue system of the American 
public than in indicated in the current literature. 
Measurement of ch§nge %n this area is still sjjarse, 
surveys tend to] indicate* peopled' thoughts rather than 
Jheir actions, and subsftitution^f the so-calledjjiew life- 
styles ha3 scarcely reached a l^vel justifyirig predictions 
of a takeover.In fact tke application of the quantitative 
techniques of technological forecasting would be most 
helpful in exploring the^ nature and thafrate of change 
in our value systemsj 



The following quotation may indicate both the 
necessity and difficulty of determining whether value 
changes will take place: ' - 



The use of technological forecasting in the^Ksion/ 
process presents no problem. The decisionmakereitl\er 
uses the best forecasts available to him or adopts a 
Course' o{. action iijdepen^ent of such forecastsc Tljp 
situation is analogous to betting on games of ski|l 
between opposing* teams. The man who bets on the • 
basis of the best available forecasts of performance wilh ^ 
not win every time but he do consistently better 
than either the'person who b^ets purely on chance or the 
person whobets on hunehesTfris unlikely thatany type " 
of research will convince afi executive that he should 
use'tech'nplogical forecasts unless he^already sees the 
need for improvement in his decision ;processes. 
•^Reasonably realistic games or simulations played with 



One after another he saw the ide^s of what a~great~ 
democracy might strive forabandbned in the lust 
for Min, for personal comfort and riches^. We, the 
people^ had become we, the plunderers. The really 
great and noble American d ream, the dr^eam of a 
fetter and fuller life for every man, ha4 ^j?fQme a 
good deal like thtf stampede of hogs to a'trough. 
There are nek^ a few sighs today thaf in this 
America of ours, there is^ wide revolt against the 
direction that our life has t^ken. We are no)onger, 
sure that wealth will create a satisfying scale of 
values for. us. There is an- interest in people who 
have insisted on being themselves and suiting 
themselves; a questioning of all concepts, in- 
cluding those, of failure ftnd sucpes?." Against the 
whole rushing streanv^ contemporary life, the^ 
individual feels himselNs afher po werless, and ^ 
prone ta irony as a way of escaped 



Does this quotation sound much like current predic- 
. tigns o^an impending change in the American value 
, system? If it does, reflect that it was written by James 
Truslow Adams as an introduction to the 1 93 1 edition 
of The Education of Henry Adams. Using this 
quotation as a baseline for a qualitative measure of 
vdHtte'change it is dj^fficult to see that significant 
changes in the vatue system haye occurred during the 
past 40 years and it makes current similar forecasts of 
future value changes somewhat suspect^ ^ unless 
supported by measurable evidence of chanyfllj^^. 

Greater difficulties appear in conside^^the 
relationship between economic stability^* and 
technological progress. Random, sniall, and transient 
changes in value systems appear capable of inducing 
large excursions in precariously balance^ economic 
systems. The mutua^,dependency of economic growth, 
and technological progress is one of the biggest 
problems facing technological forecasting today. The 
long term history of both in the United States indicates 
little more than general concurrency in the trends of 
eccrnbmic development and technologicaj improve- 
ment, in both the long term and the short tirm. It has 
been noted that the Roman economy faltered and the 
empirfc fell as the result of a chronic energy shortage, 
which, may or may not be a portent of simil^ 
consequences if U.S. energy problems are not sol^d. 
Research in technological fohcasting shojiH be 
/directed tow^;-d development of at least a few^ovable 
assertions concerning the expenditures/required ,to 
nxaintain desirable rates of technologjjE^-advance and 
the actions required to assure soijr<5es of funding for 
such expenditures. 



Weakness in the undeminhings of the basic concepts 
in technological forecasting raises" the greatest 
questions conceptng the ability pf technological 
forecasting j^^xplore the future. Nothing more 
significaptlias been written on this subject than Henry 
Ad^in? 34th ciiapter.2 Adanis noted that technological 
.Progress accelerated ih/a manner analogous to ihe. 
motion of a comet, as a result of theattractidh of men's 
I .minds 'to concepts of'enetgy and physical forces. Hp 
•f,^ believ)ed in I9ff5 'that, this 'progress woul^ reach 
perihelionr, within 30 years;'i.e., circa 1935. >Adam3' 
V concepts are based on serious study and ddcundenta- 
I tibn of i:ates. of scientific and technological progress 
and a thorough understanding of motivational force? 
1 within society. ' • . ^ ' . . 

^ i^Ih§ question^ of perihelion is^parammyitlin-con-'^ 
'/sidera'tion of- technological fqrecttstiii|5s'view of the 
^future. Jfabe toii!:^-<irsociely's activities Is ttow 



forces, then the rate of technical progress should* 
decrease in accordance with the 3ame formula which/ 
' governed its prior- motion. 




I directedjLWay;J5^ concepts of tntxgy ^and phy^cal 



What e^videnc^xists, if any, for concludiii^^at a 
lessening in the^attractioti of men's mind^^ toward 
concepts of energy and* physical forces is larking p'ape, 
an4 the corollary conclusio^that the r^fe of technical 
progress in the future will decre^^ in a'manher 
proportional'to its previousaccelepation? In the 193©*$, 
it would^ have been quite easy to accept Adams* 
prediction of perihelion as being right on schedule, and 
the literature of that' perioji discloses that many indeed . 
(lid believe -that techncrfogical, progress was being 
permanently slowed^ Of course, the^ development of 
nuclear^power in the 1940's, earth-orbiting capabilities 
in the 1950's, andspace<rave( and computer develop- 
ment in the 1^60's demonstrated instead the existence 
of continum^ acceleration of technology. ' ^ 

Sh(mid we now read the^signs of the 19f0's as a true 
indication of perihelion or as a perturbation similar to 
th^of the L930's? Are th% canceltetion of the SST, the 
iatusin manned space flight, the dechne in NASA and 
. DOD R&D budgets, the energy crisis, and tjie decline 
in engineering enrollments' tangible signals of a 
permanent decrease;of man's interest' in the forces 
whic.h produced exponential increase in technological 
capabilities? And are the interesfjn ecology, considera- ^ 
tion of limits to growth, emphasis on social needs, and 
organized oppbsition to science and technology., 
positive symptoms of theeJcistence of ne<v forces which 
will become the compelling attraction for the effortspf , 
our society? . . . 

Technological forecasting cannot answer these.' 

questions today. It can; however, project alternate 

futures, one set based on the assumption that 

perihelion was reached in" J96?. with, man's lunar 

4anding and another set assuming that the acceleration 

of technology will continue as it has in the past; at least ^ 

until the year 2000. Research may then be directed 

toward a search for evidential demonstration of the 

validity of either tjiese hypotheses. 
* /» ^ ^ 

Of course, technology is* not d Single aggregated 
. body and its pjath musTbe described terms of, the 
^ multiple paths of many disaggregated bpdies. In thi^ 
, .sehsQ it may act more like^a group of meteoroids on.a 

more ot^Qis^^^^om(mr^^^^ rather tban like a single ^ 
,^;^metrTfius^^ bodies of technology may already, y 
; , have passed perihelion and ht sbwing their rate oT 
advance (for in^tancej -trarrsportation 'technology); 
^ while 9thers are still, accelerating ^Such- as. ^ner 
. technology). ' ^ 



' / 



What problems must technological fonrcasting solve 
for itself in order ta improve the inech^nisms of 
planning and change? First, we n\ust^trip away some 
of the mumbo-jumbo abouW^self-fulfiHing" an,d "self- 
defeatirtg" forecasts and treat/this area in m^ 
rigQrous terms. No amount of/resources or plUyiing 
can bring about *'self-fulfillment" of a forecast for an 
"idea, whose time has not yet come.'" For example, a 
plan^ to put a man on the moon witWh the 10-year 
period .fon6\ving Jules Y/rne's.rictional forecast would 
have' required an annual expenditure equal- to one- 
fourth oi the U;S. gross national* ' product in 
technologies not th/n conpeiyable, let alone available. 
Such a plan would have had no greater chance of self- 
fulfillment m 1940< and if initiated^in 1950 it would 
have resulted in failur|^and disillusionment, or at best 
massive costyOv'eruns knd completion 10 years late, i.e., 
almost exarctly in accord with the actual date of 
accomplisTiment of this objective. » , 

On /he other hand' "prophecies" can be '*self-^ 
defeaung," but a properly prepared, "forecast" will 
point out thatifcertaiii trends continue; then (and only 
then) will the forecast situation conie about. Obviously 
if men have the power to fchange their course of Action 
/ (which is not always possible), the actual outcome of 
''^^ events may differ from the.bf^nal forecast. Research 
.is nof reciuired to solve this problem; rather it should be 
'sufficieot to develop-and documejnt a representative 
sample of cases to- demonstrate 'that the course of 
technologic, while not independent of society as a 
whole, is generally independent of individual segments 
of^ciety^nd can, neither be accelerated nor impeded 
very much by the separate actions of those segnfients. 

If the technological forecasting 'profession (San 
present its ^lndings^i^ terms of achievable technical 
.capabilities a'nd pr^babje consequences (both good 
and bad) .of those ^capabilities, without emotional or 
'self-serving'bias, it Avill markedly improve the planning 
process. Assumptions tnust be specified, the techni- 
ques used ift preparing the forecast must be presented 
clearly, and the conclusions must be logically derived- 
,from the evidence presented. Perhaps the most obvious 
problem in* this area is the. tendency to allow value 
judgments to distort the forecasting process and to let 
^value judgments influence the forecast itself The 
forecaster should not let his concern with what is 
'^good" or "bad" interfere witK his judgment on what is 
likely. Since the forecaster's value systeSi is his alone, 
ifb .one else, can possibly know the^ effects of the 
forecaster's values unless they are explicitly staW in . 
theYorecast, so that others may use their own values to 
Judge the likelihoQd ajid. desirability of the forecast ^ 



events. Carried to a logical extreme, the,pr6fessional 
should be -able to present a f^Trecast of catastrophe 
' without expressing either joy or dismay. 

In spite of ajl efforts by forecasters to comply with 
the above guidelines, technological forecasting can-do 
little ^to 'improve the mechanisms of planning. and 
change as long as.thes^/meijhanisms are controlled by 
people who,have made a pr/o^idgments about what 
is good and what is bad and are more interested in 
compulsive acjherence to those judgments than in open 
efvaluation of possUbfe consequences of given actions. 



Prospects For Technoidgical 
Forecjasting 

What will happen in, to,-^n'd from technological 
forecasting? It seems likely that one segment of the 
profession ^yill continue the development of more 
esoteric and mathematically ^btruse derivations of the 
current body of forecasting techniquefs. At random 
intervals new techniques, ney insights, and new 
applicationsAvill be introduced through genius or hard 
work. Surveys and conferences will produce much 
fniit— some bitter, some rotten, and some wortkall the 
effort. It'does appear that technological forecasting is 
an idea whose time has come and.that forecasting* 
capabilities will increasp exponentially with* time. 
Unfortunately, we have no^easurement of present 
capabilities, nor of the past rate of increase, so 
cannot forecast when any given level of . capability "wilf 
be attained. * • / - - ' ; 

The profession will increase in size exponentially 
until it Approaches a limitr-a^et ^mdefined, but 
probably less than 1 percent q{ the total pot)ulation. 
Status of the profession will increase in tjie ne^r-term, 
as clamor grows for means of avoiding recurring crises 
and will subsequently decline from disillusion when it 
becomes' apparent that forecasting cannot solve, 
conflicts of interest. * • ^ . * , 

The decisionmakers will call upon technological 
forecasting in a sporadically inc/easing manner, as 
they alternately find they cannot get along without it,^ 
and then cannot get afong with it. As more and more 
executives come to realize that their prime ful\ctiohis 
to plan for the future,, their acceptance arid us^ of 
forecasting will increase. In 10 y^ars most of the ofi 
• generatipn who now dominate the executive ranks will 
have passed from the scene and the new generation— 
computer educated, acclimated to future shock and 
knowledgeable of the need for forecasting, along with 



-all of their other bad qualities— will have^rfiad 

responsibility thrust upon them. Although Uey may 

never be able to measure the utility of forecasting in the 

decision process, they .will have aii understanding that 

» it is not zero and that it is^k posijive quantity. 

« ^ . 

Technologiial forecasting will never be able to 
explore the futurej-nor will qny other technique— 
since we must arrive on the scene in order to explore it. 
Prospects are increasingly good that we will be able to 
^ present^ alternative theories about what that future 
. might contain and to project rqiites we will want to 
^ travel. We should be able to increas^e probability of 
avoiding deadend trails, blind canons, and areasf 
devoid^ of resources and of detouring impossible 
barriers. We should be able to estimate the resources 
- required to ^each some of the alternative futures and'te 
able to guard against stai-vation and known disasters 
enroute. In this respect technological forecasting is an ? 
fxcellent, although by no means tji© only, technique 

for plannin'g tbe exploration of.the future, j 

' - ' ' ' ' . 

Technological forecasting will continue to improved 
the process of planning anjl bringing about cha^. Us 
.present rather minor role will expand to becqnie a 

^ . dominant cciJideration in planning. T4i& quantitative . 
projection of technological capabilities and resultant 

^ consequences will provide, earliej^warning of un-. 
desirable impacts and wilj enable timdy evaluation of 

- alternative courses 6f action. We rpight hope that, this 

: knowledge will help to prevent crises and, eveamore 
importantly, prevent • overreaction to. J)resumed 
problems and emergency surgery for chronic ills of ^ 
sociky. The* prospects of help froni forecasting in the 
prevention^f crises will require ,|he aba^idrfnment of 
theV>nciple;of"brinkmanship''inlntefn^ • 
as lt has bfeen abandoned in world affairs because of iVs 

, dangers.* Hovwer, the prevention of crises wVththeaid * 
/ of forepastinfe will be difficult as long . as emotional; 
financial, and^pplitic^l rewards ©an be obtained by 

* -jumpi;i| on band Wa^bnl led by the **music.men*' con 
; artists with their "76 tfonfibones.**'" 

' , .technological ^ forecasting o^f^s additional 
^ pro^pecjt "for , aiding! 'economic 'Stability," - fpr. 
^ amelioraftng sonfe of ^e problems of future shock,, 
' moderating social reaction, if it becomes more 

"widely used in the plarmingiprocess'. . . 



; Jiesea/ch .Fieoommefidations 

\ ^hetir^^s forresegph^n t^^ 
b ; . . ^hat haive^been notedjn the body of tl^i^ papep may be ' 
. summjinzed^as'follq^s:- . . - * 

'ERIC- t ... „ ..- 



1. Develop methods for predicting' the impact of 
new discoveries. ^ 

2. Examine a large number of case histories to? 
quantify theiime-lag between fij:st commercial or 
operatioRat>jbemonstration of new technologies 
and the beginning of significant markeTpenetra- 
tion, and to provide d^ta on the probabilities of 
ultimate achievement of commercial, or 

• operational success. 

. • ♦ *' ' ^ 

3. Perform a historical analysis of several 
. technologies to determine if any patterns exist. 

which could be used to predict the* date of 
occurrence of the critical events necessary for th% 
initiation of a newjtechnology. 

4. Conduct a relevance tree examination ©.f several 
established technical capabilities^ to identify the 
separate technologies that were necessary to 
achieve initial operational* ^cafiability; Once 
identified, the sources of inventic^and develop- 
ment in these corollary technologies should be 

. . deterniined, together with estimates of attendant 
resource expenditures if possible. . 

^ Develop ary^nalytical demonstration of cause- 
and-effect relationships between technological 
advaitce anfl economic growth. 

Quantify rates of change in value systems and. 
social structures based on measurable activities 

Identify instructional and educational needs in J 
the field of technological forecasting." J 



5. 



7. 



i. 



Qchho\ 
iniPra 



Develop techni|ff and ethical standafSs to ji3Bge 
and govern p^fessional conduct in the practi(^ 
of technological forecasting. 



I' 9 



II. 



Establish an anni^L census of technological 
forecastimg practitioners ajidof expenditures for 
forecasting. ; ■ - " 

IO^^Perform a rigorous philosophical examination of 
the -relSjtlonship between value systems and 
techhoU)gy; ' , * 

Using quantitative forecasts available in the 
literature, ev^luate'^ach data point with respect ^ 
/ >to its significance as a me.^sur& of technological 
progress as a basis for. the development of 
rneth^ to e/aluate and adjust forecasts 16 
accpunT for the dififerences in sigryficance. . .* ■ 

Develop simulations (games) to (lempnstrate the 
utility of technological foreckstiiiigin real-world 
situations* ' . • \' 



12. 



J. 



^3. . Analyze expenditure levels required to maintain • 
given jates of technological advance, and analyze 
processes for, and sources of, funding for such * 
e:|penditures. 



J4. 



hypotheses^ that technological progress is (a) 



, /FOOTNOTES 



continuing -to increase exponentially''pr.(b) 
conjjn uing to i ncrea se but at 'a constant ly slowing 



pace. 

'46 ' 



15. Document a representative sample of xBases to 
clarify assumptions regarding "self-fulfilling'* or 
"self-defeating'' forecasts. 



'^Conference on Quantitative- Description of Technological * 
Change, at Princeton. April 6-8. .1951; reported in Review of 
Economics and Statistics. November. 1952. 



2 Henry Adams, The Education of Henry Adams {New York. The 
Modern Library, 1931). . 

3 Equivalent -to the.NASA program of I960. • ' ' 



Chapter^^ 




1^ 



Oi;i Narmative Forecast in 



Perhaps there ar^ only two kiiids of futures research: jthrougb inv^ioh^of njew gldbal cqiiceg,ts7such 
overiiy normative and coWtly normative. Perhaps the nitrg^en 9y^;fe or climax con\mttnfty^jr^it|^ 
pretense of examining alternative future^ with dis- . hoHstic approaches ^"^^^ff^V^^^^^^^^ 



passionate objectivity, as if from outer space, fs not. . cultural ph^nomei 



%^ffep^ srrtd .> - 



only ridiculous but pernicious as wejk Perhaps our .^ .eXpcctan6je^^^^^^^m^ 
\ confusion %bout the, meaning^arid' iwthods-' i^of ' ecppj^ J^bntrtOgicaL- d^^> ^ 

normative futures research is part* of a more f^eral 
confusion about goals* a(id values that we critical]/^ 
0 need to address, 

.The following argument^ 
, complete. But th^^ 
^ eijdeavorj 



Ycpfi<^^|)t^w.tji^ Uppg^-^'t^ . 

^es^ffrlife^t^ butfffiese^in tuj|3if e fu^^jHion^Slt T:-^' " 

luclv' abstract sOcietoV goals B^Criationd^^ ^ 
mioKft/ Af^Kfa '«,.^i^a«/^ u^%if 




^me Gerij^rai Observatior^ 
ADout Futures Research 

Let us.start with a few observations and 
-^bout the nature oi" futures research 

/ ' is uUtity-oriehied 
to know moj;e about 
actions and especially 
^problems. There is 
unapplied science, 
one can even imagi 

"2.^/ is intrinsically 
need here to summarize 
"everythinjg is cdhnected 
* we ignore tliis at the peril < 
"unanticipated consequences 
of this observation'^^is 1 
are required and thart' 
asscssnient) Whic^ are 
effect reliationships (even 
* .^istently prove inadequate. 

Pcology ptpvidMausetulcxam^^ 
ecological system that attempted to/start>f^^^ Vi^l^rifMi^y^^ , 




post-Copernican world mightyeel like. The /Gaining of 
a futures researcher needs to include, as dots that of an^ 
• anthropologist or a psychotherapist opt judge in a 
court 6{ law, learning thaUquality of ^tachment that 
allows observationTelatively freed from the prejudices ' 
and'^xpectations of past conditioning. • 

^ 4. Bias is dasirabte. Inknpther sense, th?. output of 
futures research is valuable^ precisely because it is 
deliberately biased— toward 'those characteristics of 
the future that are relevant to the focus of interest. The 
art of alternative futures forecastinganust be, as with 
any art (the writing of history included), the imposition, 
on th^n3tructured' universe of data of som^ort of 
framework for viewing. Technology assessment, for 
^W^J^ce, is valuable to the .extent that 'it, singles out 
inose^aspects of the future that would be affected by the 
application or no^napplication of the technology in 
question. ' • , 

Because futures research deals fundamentally with^^ 
the future of th^human community, it is useful only to 
the extent that it is normative^hd that it focuses on 
thQse aspects that /wa/rer tolhuman beings. It would be. 
a strange and useless kind ^f nutritional researc^at . / 
ignored the* normative question of what .jtoMs are 
wholesometjfor ' man, and the value-l^^d^ft^ goal of 
^good health. Similarly, the high place of economists in * 

policy-making circles results from the normative 
'-.nature 6f their science— thjeir bias, ifyou will, toward 
iiich valued goals as high employment, price stabilit^^^ 
and balanjje of payment.' ,y 

5. Dissemination' of fumes rese,arch affects the 
future/ Etfonomjc " 'forecasts ' affect economic 
\lJehaviof— that is their function.' But thjs in turn 

changes the world b;ing forecasted^^imilarly, as"^ 
people's thinking about. thie §itui:e i^Bfected ty the 
output of futures research, their altered behavior in 
turn ^^ects that '/leld being ^examined. Rational- 
anticipation of ^shortages can-lea^'fo planning that 
alleviates the effects. On the other hand^fear of a 
threatening event can lead to unconscious contriving 
to heljx bring about .that which is/feared. 

6. Resistance plays a role iha^jdeptancj^ofrjsikiits of 
""futures Research. The ph^nottifrton is well known In 

psychotheirapy that the clie^it will f^ist arid avoid the 
v'erx knovWedge he most needk to resolve hfs problems. 
A similar situatio>||jobably exists in society, and^here 
fe.. suggestive evidence both* in antbropol^^atid in 

-history that a society tends to hjcie from' itielf 
knowledge which fs superfic^JjMhreate to/the . 
status quo but may in fictib?^adly needed foi^ 

Q rlution dif t^ie s6ciety;s ib^st ^ndamental problenls. ' 

JC o ' ^ t 



TlTts point, while not demonstrable in any conclusive' 
way, can npi be overstress^, The reason^oAt^l^ 
porary societal problems appear so perplexing may 
well, be not so mach their essentia) complexity as the 
collective resistance to perceiving the projblems in a 
different \yay. Other societies havfe had their sclectiye 
blindnesses and defenses against knowing— no doubt 
ours dc^Si too. ■ . * , " > 

Types.' Of , Approaches 

We argued above for integration pT diverse ^p- 
proaches^to the fu|ire, because any single method is 
char^terized b^^P" indeterminable bias. Let us now; 
examine briefly several types of approach to * 
kno\yledge of the future: Our purpose is .-not to be' 
comprehensive but to .illustrate how the Various ^ 
approaches ar€ 'complementary and corrective of one 
another's biajjss, * . .. 

- I'Systematiogenerationof alter native "paths to the 
future," In essence this grotip of approaches attempts 
to c6nstruct,some sort of system model adequate to th6 
^ kind of knowledge' of the future that is'desifed knd 
from this to generate descriptions of alternative futures 
-as functions of .time. There are' two main types: 
quantitative and nonquantitatiVe. (The latter does not 
ignore Relevant numerical data, of course, but it 
attemp'ls to reduce the bias toward emphasiis on those 
characteristics 'which are' mos^ easily quantified*^ 
Validation of tlie model is mainly in tefms of checkifig 
how well it describe| the recent past. i ; ^ 

t Apiong'^nhe .Quantftative systematic- methods, 
econometric modfels and combined ecyonometric- 
defnographic in<|^s are probabl);. the mostTai^iliar. 
Varying the^^an^ f^aumptions buil^ihto th^model . 
r(in terms of constraints, relations between variables, 
parameter' varj^|^ns,. ete.) allows generktion ^of- 
. alternative plausilil^i^ure con|rticSs. One model that 
attempts to^includc^ very , wid^^^nge of' socially 
importaEnt variables land' that ha^ received much 
'attention s is the "jVorl^ Dynamic's" ' simulation 
(Forrester, 1971; MekioWs et al., 1972). j 

* Jantsch ( 1969) ar^es the need of integrative system . 
, models tha't view min inliis total dyna.mic-fej^db^k. . 
natural, cultural, ^jristUutional, and/ technological; 
environment *Qne^ such systematic* approach to * 
generati)ig alternmjve ftitures that puts particular 
emphasis Qn structural characWisticsJij provided by^ 
Rbyn^ (I97I). In this method axoded description (ff ^ 
•the state df^^th^ society is constructed, ' taking Into ' 
account the' s'ectors (political, cultural,, economic, - 



technological, etc.) deemed to be of importance. By 
systematically lapplying tests of self-co|iststency, 
continuity, etc. plausible time-sequences'of these states • 
are separated put from the mxkh larger ftumber of ^ 
implausible sequences. Thus ar comprehensii^ set of 
alternative "future histories" is generated.. 

2. Extrapolative trend examination. Extrapolative 
approaches are familiar in economic and demographic 
analyses ^nd in technology assessment.(Ayres, 1969). 
A welL-known exalrfijle of extrapolative generation of 
alternative futures is' provided by Kahr^'s deviations 
from a "long-t^rm multifold trend" as delineated in 
Table 1 (Kahn ahd Wiener, 1967; Kahn and Bruce- 
Briggs, 1972). , ' ' \ 

Daniel Bell (1973) provides an important example of 
extrapoldtiv^ social forecasting. As an ''axial princir 



Table 1. The Long*Term Multifold 
trend of Wettenv Culture* 



Increasingly sensale (empirical, this-wordly, secular, 
humanistic, pragmatic.' . nrtanipulative, explicitly 
ratronal, ut'ititarlan,. contractual, epicure'an, 
hedonistic, etc.) cultures 

B6urgeois. bureaucratic, and merj|tocratic elites 

Centralization and concentration of economic and 
poHtical power V * 

Accumulation of scientific and technical knowledge 

Institutionalization of tetchnological change, especial- 
ly research, developmen!^%inovation,. and- diffusion 

Increasing military capability ^ 
' Westernization, modern ization^ and industnalization 
' Increasing affluence and (recently) leisur^ 

Population growth ( • 

Urbanisation,. recently suburbanizatioi] jKjtf "urban 
sprawl"— soon the growth of megalopoli ^ 

Decreasing inlportance of*pnmary and (reqently) 
^ecpndary and tertiary -occupations; increasing im- 
portancja of tertts«v and recently, quaternary occupa- 1 
tiohs \ '" -j \ , 

Increasing literacy and education and (r^cenjly) ihe 
"knowledge Ipdustr^' and increasing roleof intellec- 
/ tuals • • ' 

Innovative and manipOlativp $ociai 6nginee*nng— i.e„ 
* ' rat iona^flty^ Increase apptiec) to|s(^cial, pqlltical, 
culturar.'^tind''ecopomlc worlds as-well as to, shaping - 
^ and exploiting the material, world— mcreasing the 
j problem of ritualistic, incompJ[^e,,' .,oj '-pVeudo- 
' rationality-it - • * 
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Increasthg universality of the multifold trend- 
^creasing tempo of change in all the above ] 

Source, The Hudson fnltitute (Kahrt snd Bfuce-Bflgg$'. 1972). , 1 
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pie" J'or understanding the industrial era,' he selects 
**the centrality of theoretical knowledge as the .source 
of innovation and of policy . formulation for the 
society/* To arrive at a delineation of "postindustrial 
society'* he projects tl\is prmciple ahead^ along with 
other components of^he loW-term multifold trend, 
including two not specifiqalmidentified by Kahn: 

The decisive social change takij^place in our 
time— because of the interdepencflBce of men and 
thS aggregativf character of ec93ohiic act jbns,lK€^ 
ris? of externalities arid^ocial costs, and the ne^d . 
.to control the effects: of technical change— is the 
subordination of the economic function to the . 
political order.;. . . The segond major historical - 
* change is the sundering of social function (or place 
in society, primarily occupational) from property. 
, [p. 373] , ■ . , 

Additional alternative futures ^an be generated by 
identification of possible new trend components, either 
because pf, approaching - limits (e.g., * resource 
limitations) or begause of new technological or cultural 
developments^ ' - • ' * ' 

3. Historical analysis and analogy. At least three 
kinds of his^toricaliy based futures analysis oan be 
identified. Ofie is the sort of political analysis in which 

' nation-statel or other stake-holder groups are con- 
sidered as actors in an ongoing drama of forces and 
counterforces, goals and strivings^ actions and reac- 
tions. A seco'nd kind amounts to analysis*6f the nature 
of present social dilemmas, arid a delineation, of i 
possible alternative futures in terms of the ways ir 
which the society moves to resolve tl)ese dileitimas( 
(Examples are Eflul, 1964; Michael, ,1965; Perkins, 

' 1969; Revel, 1971; and BoUlding,"J9643''^ 

Thifd, historical analogs can be useful, particularly 
111 examining the hypothesis thaf-rndustrializei^ society - 
may currently be iftidergoing a profound trarisforitfa- j 
tjon which will affject all aspects -of^jtlie^iuture. The , . 

^.anthropologist Arjthoi^y F. C, Wallajie <1956) in a _ ' 
comparative study of crisis-precipitated cultural • 
change d^ived a series <5f^id|alized stages through* . 
wlych such transformations tepd fo pass. Thonias * - . 
Kuhn ( 1^70) recognized a somewhat sjniijar pattern in- 
cases where the basic knowledge paradigm ^is replaced 
with another^ such, a^he toper nicari- revolution in 
science. Again, stUjcfies of fevolutionaVy change 
throughdut histoiy reveal ty])ical patterns ajid precurf , 

; sors (Johnson, .1966; .McEachr6n; 1971). ' _ 

4. Cojlectiye opinion (echniques. '^^ fourih^ \ 
of i;nethod widely used Tor futures studies is That of 

' gath^ting and ,J3rocessing . irtdiyidual Judgments 



^relating to the future. This ranges frorjl surveys 
thrOugh'Delphi (Gordon and Helmer, 1966)fend cross- 
impact' analysis (Gordon, 1^68), ,ln a somewhat 
different and marc dynamic* gui^e itjncludes games 
and simulations, wherein ralionar and intuitive, 
judgments are acted 'out in time sequence in the 
presence of feedback.* \ ' .f 

A Tentative Interpretatron of* 
the Present Decade 

It wiirbe most useful,. I think, to look briefly at a * 
specific endeavor to carry out the sort of integrative 
futures research described- above. The tentative ' 
findings of this effojt^pose- a crucial test for futures 
research methodology if.it is to be adequate to 
conteoiporary needs. ^ ' " 

The U.S. Office of Education made "a daring 
commitment toTutu.rcfs research in funding in 1967 two 
fiducational --poUjcy research centers -to examine 
* alternative futures for^he^nation 20 to 30 years ahead 
and to derive fronp them guidance for IcThg-term 
educational policy. 4n the center abased at SRI we" 
developed d s'ystematic method of generating "alter- 
native future* hrstories,7,^nd by the end of two gears' 
^wofk we had. come out with some conclusions that 
wcre^ startling to' us— and completely unusable to the 
Washington bureaucracy (Har man, 1970). Among the 
plausible, "paths to the fi^^ure" that enierged from The 
analysts, cnost were intol^Kable in the sense tlmtno. 
society would dejiberateiy elioose them'(thoii|i^y 
might end up ti^ere throiigh-inadvertenc^^B'm- 
eptness). The. only practical paths' that led to a 
. ^ generally desirable fiiture seemed to require a 
monumental task of socja) 'learning and a major 
transformation of social institationsto be substanliaHy 
accomplished in the period "before the nfiid-l980'st 

* ,Acco?«ingly. we .forecast' a titn^fttroubleS and ^ 
social disruption jn the mid-I970\ characterized by a * 
series of crises that'would'have apparent and separ^tb^^ 

• causes '^but would in fact be more fundarnentally 
syiiiptotTh) of tbe ^njtessive Social wrenching talcing , 
place=--something - likfe the c-^Jitury of irrational 

0 religious wars ^nd disruptions that characterized the 
Reformation period in Europe (but compresseS into a* i 
decade). If there were any validity at all to this 
i . inte/pretatiot)' of the data,.then clearly the implications 

* for educational and social policy were most profound. 

.Th&USQE respoqse (riot inappropriately, jn view of 
O jhirigton climate of. the times) was to withdttNy ' 
der suppdrV^pf'^gerterar futures i research.* We 





continued attempts to flesh out a<Kl test thisT.f^ctUre 
arid to relate it to social policy in other areas, i Would, 
like to summarize below resulfs^from three, tyges of 
probings mentioned, in the precoding section. 

1. The extrapoladve^pprodth. Table; I, as earlier 
indicated, lists components qf a ^'long-term multifold 
trend" that has been- used effective]^ in taking an 
extrapolative look' at alternative fmures. One might 
wish tcmodify this slightly to emphasi2^e some aspects 
that s^eem more important than they may hav,e a few-^ 
years ago. These could include, the following trends: ' 

IvThe increasing scale oC environmental* impact of 
human activities. 



2. The increasing rate of use of "nonrenewable" natural 
reso;irces of n^inerals and fossil fu^ls. 

3. The mgvemerit toward a single world economy with 
closely linked wbrldwide economic institutieris. 



i 



4. Jhe increasing gap between rich and poor pop-^-^^ 
ulaCl'oris. ' t^^' 

^ 5. The increasing subordination^of the economic 
function to the political order (Bell). ^^^""^ 

6. The decreasing importance, of priv^ property 
(Bell). 
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Le^:us look briefly at some of the more important 
recent "developments thaf may result in new trend 
compo^nents and hence m overall shift in the Idng- 
term* multifold trend; * ^ 

' * # ' . f ' 

J.'*Space^hip*earth" 'th'it?king, awaffcness of thej 

brqsphere as a life-support system, concern for/ 
^environment, ecological sj^stems, .and. ..resource 
control. , . ' ~ * 

2. "Alternative futures' thinkiM^ awareness of tjie 
"Faustian powers" of tecbnalo||car manipulation to 
shape the future and 'of the new dimensions of 
human resiJonsibility for the future of the planet^nU 
for life tl\ereon. ' ' * *' ' ^ . * 

3..Shift from the^ predomlifencft* of pfoblerfts , 
, ihadcqiiate capability to'^m'anipulate the natural 
■ environinent 'to predominance of, problems of 
; technological success (see Table "2)1 ' 1 . 

4.^Shift, throughout the -industrialized world/ from 
deficiency^neeii concerns t6|self-acttializatiorf1|bn- 
cern5 [t^^se M^slow's terms (1972)], odcasioried by, ^ 
incre^iri^, levejs of nutrition/ fed ucatioii^iaffluencerJ^ ' 
(These l'^|er arc long-tefm'^trends, but thejshift oV, 

^ need-levef concerns isja - discontinuous ^change 
* characterized ^ chang^||in valuf emphasiteWay;, 



Table 2, Selected SuccestetWid Associated Pre; 
the Te^h'nologicaVtndustrial Era 



"Successes" 




lems^of • 

Probl^rr^ Resuij|ing from 
Bq/ng "TocSuccessfgr' 




Prolonging the lifespan, 
' reducing infant mdrtality 

Highly developed science and 
technology 



Advances in communication and 
transportation ' j 



Efficient«produjctlon systems 
Affluence, material growth 



Satisfactron of basic needs 



Expanded'^powei^ of human choice 



Expanc^d wealth of developed 
nations , ^ 



Regional overpbpulaiion." prpblems 
of the agei ' ^ ^ 

Hazard df nross destruction through^. 

nuclear anffbiological weapcns, ^"" • 
, 'threats to prK^acy and-freeddm^ 

(e.g., surveillance technology, ^ 
* , "bioengirfeering") ^ 

Increasing air, noise, and land^^ 
. pollution, "infornpatlon overload" f 
vulnerability of a complex society 
to breakdown - . . * 



Dehumanizati 



tl<*i'of 



ordinary- work 



.A 




1 



5>r 



ffom materialistic and ^tattts values and, toward 
humanistic and spiritual values. Manifestations of 
*such a shift can be found in survey results, new forms 
of worker discontent, new political and Social 
emphasis on ^elf-^etermination, and new styles of 
management.) ; : 

5. Awareness^ throughout the lessor developed world 
and poorer groups^broughtabout in parfbyjuod^rri 

. communication a^nd- transportation, of -^.major-^ 

iniquities in access to the earth's resources khd of the 
, j powoyto. change tfiisl ^ . - . „. , ; 

6. Beginning ofthe shortage of meaningful work role$^ ^, 
brought about by automation and cybernation/THe 
employment statistics and^urvey data are equivocal 
.with* rcga?d to.the seriousness of unemployment anfl* * 

O >xker . d iscontehtsi3i^vertheleM;,/'the ^^y^^jdence * 



increased per capita consumption 
• of energy and goods, leadjngf^b 
potlutioiT atjd depletion 6f the 
earth's fesources 

•IF / \ r ~ 

Wor\flwide'rev6lutions'of "rising^ ' 
expectations," rebellion^g^inst , 
. nonmeanlngful work - • ^ i 

Unanticipated'xionsddueaces of 
, technplQgijDaLapplicatidns, manage- . 

mentlareakdown as regar-ds contrSl . 

of these S^^^ ' ' , • ^ 

" Increasing" the gatfbetw6en "have" , 
and "have-jiot"rna.tlon8,'frusr\>^j' ' 
tration of .th*"te^oUj^ldn,of . , " 
•^rising expectatioTis"^ -* '/ i 




productivity, for/enlacement^of men!s m^uscH^s and ' . 
brains by^niachines, itad^^ught ^boiif by arofind, 
930 k l^ing^condition of a^tential labor fo^ 
greater than needed to co\dyeV^the nec«ssafy 
'activities of tKe' soAety. Furthemnbre, the division of 
iabQ£^'d.been*Ga^ 

jobAjm^ segmented "to -suli[hum4ft.t>ediiim/ tlTar ' 
mearuQgful; work op p b r tu n tfX "Irar^wiie to W 
-considered anjn!c4:easingly ; §carce comhiD^^ ^ " 
attested; to by concerii. pyef^u^i^^ and - \ 

"^expprting jobs/* rising, wprker^compl^^^ oyfr/.r 
stufl5fi^|g; .Jierrick, ^1972)^: ^r ;; 

inflated jdb-^ntiy reflutrem^ eatlyfrefircr^ 
nfhtfiP policies,^ .fwit^rbealling.^^^ 
practices, and generationj^^^ * T 

Z \^ I 

*;n|>^„ f rariscejnde^ 
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. widespread inioresi in a "New Naturalism" 
(Yankelovich, 1972), religions and spiritual con- 
cerns, psychic* phenomena and the occult, esoteric 
and metaphysical philosophies; meditation and 
other inner-exploratory techitques. 

Most of4hjese developments are related to the five 
dilerfimas of mqdern society to be delineated in the 
; following section. The major trend shifts they may lead 
to are .suggested a little further on. 

2: IdentiftcQtion of Cimdamental dilehmas. ^ 
second way In which wyried to discern fruitful ways of 
visualizing alternativcTutur^ was to pursye a long list 
of contcmijorary societal problems to their more basic 
forins, eventually being led to a setof five interrelated 
fundamental dilemmas thaftrharacterize this Nation 
tand.^to considerable extent, all of indflstrialized * 
society. Alternative attempts at resolutioh of these 
dilemmas wilLact .as 'shapers oT alternative future 
states. > * . • • ' 

The, five dilemmas are, briefly: % . - v 

*. ^ * ^ 

a. We need cominued econpnuv growth but we 
. • cannot live with theconse<iuem es. This dilemma is by 
now ^ widely discussed, with frequent reference, to - 
"limits to growth" and to.argifments- that Ave have to^;^ 
shift toward a "steady-state etonomy." On one hand, 
there are worsening pcoblenfS^of materials sh^trfagi * 
energy supply, environmSntal, degradation, "and 
interferences with biol'ogicaj cycles and ecological 
• * systems—all associated with a continued high ratejof 
,^tpchnological and^economic^grpyvth. On the other 
, hand, there are a host, of reasons tffata sudden decrease 
in growth rai^ would be disastrous. Unemployment ' 
,and economic depression are ^he mpst obvious. Then, . 
too, if growth slows^here will be increased pressure for 
jedistributiori of .wealth and income^pressure fpf 4 
"i>igger piece of the-economtc pie" that was iess in* * 
evidence when the pie was expanding mbre rapidly: 



direction of redujced liberties and sy;sten) fragility 
•Modern transportation and communication and . 
growing interdependencies make.each person or parN- 
of the system more closely connected to the rest. For '^^^ 
the individual this places his freedoms in jeopardy— 
the aiJtrenaut's actions afe more circumscribed than 
those of the c^vybo^. Fq? the economy\his. close- 
coupliiig seems to call for more and more government 
regulation tg reinforce a falterinig "invisible hand':, 
(price regulation, restrictions for environmemal ' 
proteetioy^ontrols to protect th^^cojis-umer from 
^ daiigero|/drugs, etc.), vy.hich interferes with response ^ 
to mark^ pressures and contributes tc/suclj dis- 
locations ^s shdrtages of fuel and other commodities.* 
At the^ international level there is inescapable in- 
terdependence Qf world economies such that depres- 
^sion or inflation becomes "contagious." Within ' 
nations, as well as internationally, the complbxity of 
the overall system and, the v^afious subsyLms^ 
economic, transportatiori, and electrip powjjr^)fial|es 
them, mote vulnerable^to breakdowns,. accidentil or" 



deliberately Caused. 



. d. Possession of a so^iefally supported work role 
^ ^is essential to the imtiviUual's sense ofse]f esteem vet 
-fhe economy seems increasingly unable to provide* 
*enouih satisfaetqry wq^rk opp6rtunities. We listed • 
above ^indications. A^tfiat ,V,t'he socie^j^o^siders 
.meaningful work opportifnify to 'be an increasing]/ 
- scdrce commpdityVLack oTa iatisfactory^kiolfi^ 
" employee, self-employed., student, etc:)'tends to resiflt 
in personal disintegration' (Department tof Health 
' Education, and Welfare, I97». Competitio^n^-or^jobs 
exacerbat* ra'dal^and'Mntefgrqup confli^r Employ-^ 
^ ment fears also^nstuute ,4 barrier to the solutioji of^ 
problepis of environmental pollution anti waste of 
natural .resources; Ecgngn ferrieeds "may be met \^}th 
welfare payments^^^^r^oRi^aint but this * 

. does;not deal with thte need Jpr satisfy iHf^^ valued' 
' social 'roles and the psychologfcal asp^t^ of^m'ploy- 
ment. The inability of the economy to provid^enough^^ 
satisfactory work r61es to^Q^round (except perhaps at ^ 
'*^'*'^-aWe ia[latit)n levels) is a serious flaw., * ' 

«v/t,n.«i; 5iuvy cvci greai^r. J nere is increasing j^j^ 

,Q;pie indt4sirialized nations wiHfindU^costlv'h^ 
recognition ^f tfie need for technological assessment ^^^^^^ toward a more equiiahie ^distribution of the 
and ^ome form of sndptj^l rnntr^i it'.o^^:^. earth's r/s ourtes: tdnqt dq so.ma.v be even mg re costly. ^ 

As th^ess dev^lope^ nafltrfis modernize and begin to 
-^--l^nd their share 9f §caree>aterials, fndjuding fossil 



^ b. We need guidance of technological innovation' 
%m shun centralized^ control The. powej-T" of 
Cechft^ogy tp^hange ahy a^d kll aspects of the total 
environment, (physical, social;, pplitical, and psy- 
choTdgteal)' grow ever g^fe^^Jr There is increasing 



and ^ome form of s^ietal controL.lt' remains ta be^^ 
shown' that democratic , sooiety can anticjpate 
technological impacts and protect the interests\>f fhe 
overall ;>ociety and yet /preserve. ' the basic 
characteristics of a free-enterlmse system. ' 



ffs, exacei'bating present shortages,' thi^pressure 
nay become a major thredt.to world stability. The . 
• - p^f^.^r ' i' l'"' - /• ^ 3 • / ^^^'^^^'^,?^^^f^Jevelof 

'■i:T^r^i^^:^Zf'"'''"'^>T^ /"^'W/^/.. W fiufnan dighity fertile worid's nearly^HSS' ' 

• ™C!^«^'^'«. 'P... Iff '"^-orabiyn. the:-- >oes «dt appear possible- withouJ^Otinued ecoS^- 



growth in both developing and developed nations. And 
yet, as earlier noted, Economic growlh on the pattern of • 
the past poses an undeniable threat to the environment 
^and to^the health of man. Furthermore, the expec- 
tationsrafjS^mands of the lesser developed^world may 
. well come at such apace that they could be met only b^ 
Jo\\ering the standard of living in the rich nations. 

Several modal approaches for dealing with these 
interrelated dilemmas can be^ identified: ' * • > 

' r^tStus quo extended. As soon as wet can get^beypnd 
the' temporary Aeed for ^ontrols> we go backitp 
dependi|ig on the market to h^ndliftl'mo^t decisions' 
be'tter tha^ bureaucracies csin. With deregulation, 
rising m^rials and ft^^^ prices \yill automatically, 
take ^ref ofmiheral.and' energy shortages. Wjien 
RSj^V ^!?^^^ -enou^ on clean air and pleasant \ 
en^pnments,. the cpsXs of erivironnjental cleanup 
\yill DC included in the pdce of potentially polluting , * 
'goods and services. Technology 'can be'depertded ' 
upon to create more jobs,than it rg places. And so o^.^ 

2. Humamst-environmentalist reaction. Abandorf the*' 
--growth-^yndromer aim .for drasticaU^wiweredy, 
'^economic arid technological growth and increased/ 

, emphasis on quality j^f life, consiervation of natural ^ 
* envinonments.;-and a more person-centered societyr^-, 

3. "New socialisiTir recognizmg the need for morc^W^ ; ^ 
' ' more (X)ntroK6](erthos^decisi^'ns which^ in a period.,, ♦ • 
_ — oILlower-techfi^D|^gXj smaller .organizations^ and a; J 



behavior,' 
behkvior. 



and noninstitutionalized^ religious 



2. The "new tran|cendentalism" has madd rapid and 
large^gains ^8 a^culturaJ shift, as is evidenced by 

^ indications of value gnd belief shifts in survey data; 
widespread understanding of allusiorts to" the 
esoteric* and octuU in, current movies and splays; 
expanded interest in books and articles dealing with 
rgligious, sipiVitual, occult, and psychic phfenemena 
aird Jopics; ^increased membership in vofuntary 
associations centering around these interests; 
obsei;va4)le influences of the "New Age" subculture 
on mainstrea'm cu-lture (from mefaphysicatbeliefsfo 
styles). A parallel development of scientific; 
^ interest in exploring altered consciousness,* pl^ysical 
correlates of-/ subjective states; biofeedback, 
meditative states and mystital experience, and 
psychic phenomena Jiugge^ts that tfij emergent 
paradigm may havC staying power, 

« * -J " ' ^ ^ 

3i» Social observers d uring the past fe w^years have come 
forth*with somewriat similar analyses of what they 
perceive to bp a cuITural and soqal transformation" 
(Fromm, 1968; ' Mumford, 1970; Revel, 1971; 
^ \Rqs?ak, f97?; Markley, 1973). ' l '^ 



fromie'r-orientjed^opomy wefj^ adequately made irT 
the marketplace (Galbraith, 1973). , 

eacl},of these wopld, if itAverelo come to.ddi^lna^te-: 
the 'society, lead to a significantly different future. 

TJiere i^ reason to question, hcvwevdr,wiietherWy-onfe * -i;. v .^r. , r — ^ . . # 

of the three could bring aboufresotution of all t¥6i(Ver->' ^"'^ ' 
dilemmas 
require 

cultura and Institution^ 



A Crucial Question toR • 
Futurei^f^esearch ' ^ , ^ ' 

These^orts 0f analyses and explorations have led ^e 
and^ s*om\of"iny cotleagues to a gradually ^yolving* 
interpTetallon ofuhe present jmoment in history — an*^ 
' lerpretat/oh which ^ has evidenced some predi^ctive 



rtmas simultaneously or N^/hether (^i,^^^^^^^^^^^^ 

ire a m6re th/rou^figplng trafisfoynxatii^h^ ^?^^^ ^^'^g ^^'"^ ^^^^ ^^^^"2^: ' ' 
ira and Institutions': •* , ; -v,/ ^ ^.'^^^^^gFe^'^ 
3} Possible reyolutidna^^^ here is'hiuch^haf tf^^^ mafbe {o defii^pr|^^^^^^ is meant b^;. 

. emerges in the comparisons- of present times with.^ t-^M the Cbp^rnicff^Reyolution and the later 
historical examples- of profound social .trahsfor- / ^ fdustnar .'Rq^olutibn have had- a greatreffect in' 
mations which suggests we may well into such , > ?^?^f ihe .pTesent state of^soci^ty.- Our conclusion 
. revolutionary transformation: ' ^ ' ' . ^—fi^^rp^jhe ddpv)es,^^^ 

' ' . j-^'^austrialh^d^orld iit general is ^jjiultaneously 

.1. Increases have been apparentinHhe past decade in [y^nd^rgo^ as thorou0tgoin^ ^ 

various "lead^ndicators'*" which have been'precur- effects "^gs thje Coperhican^ revolution^ an/f ah 

* sqrs of past transform^ipf(al periods. Jhe^e include' ; insuiutional revolthion as profound aijhelndustrial 
' ^ an 'increased sense ^of , alien^tion^ and, pur- *;'_./^fV^^ 

poselessness, the.pccul-rence of Vtolgnt. grime,, the N^T^is prbceeding withrej^treme^apidity, sDch that the most • 
freqfuency of persoiial dis^orders,and,menial illness^*, ./^rjtical period will be passed through Witljin a decade. - 
y .bciai disruptions, the Jise of . police fb"^ control^^ ' .'Wjiether fhe social structure can withstand the.stram is ^ 
tlv^ 'ehavior, the public acceptarice olf hedonistib ; Very m.uchatissi^ 



*well we can understand the nature and necessity of the 
transformation as we experieUc^t. The mbre it is ^ 

.misunderstood; the higheovill be the an?^iety level and * 
the more inappropriate wl^te the responses. 

Now the validity of such an interpretation can 
hardly,.be demonstrated— certainly not at this point. 
But the question it pose^ for futures research is this: If 
^ch a revolutionary' societal transformation were in 
process, of such'a fundamehtal nature that it should 
affect all major policy decisions, would our methods^ 
futures researcSfdiseern thisjact? pr, on the other ' 
' IKd, does most pf our mefhodology subtly include 
prejudices from the old paradigm that would make it 
blind to indications of the new'i. 

Let me elaborate a little further on th^ 
characteristiqs of this hypothesized transformation. A 
niajor ^driving force is the ,superabundarKe of in- 
dications that the industrial era is nearing its close. The 
period since the Industrial Revolution has been 6n^ in 
which nian has made increfasing demands on the 
natural storehouses of minerals and fossilf)|ft§fnd ha^ 
had an irfdreasing imnact on ecolog^^rrtferuTmi^^ 
Theidominant social paradigm over "this perioH has 
been characterized by: * ^ » 

I. Development, and. application of tl^e sbientific / 
- n\etho^ wpdding of scientific and technologic 
advance. J ^ 

2. industrialisation, emphasizing achievement of 
' efficiency and proSuctivity through organization 
and division of 'la^or, machine replacenient' of 
^ human labor. ^ ^ a 



resource conservation, and environmental enhance- 
ment). Micrqdecislbns mad| by individuals, cor- 
porations, and government agencies, in accordance 
^vith the paradigm, produce societal macrodecisions ' 
that are on balance increasingly intolerable. Jhe five 
dilemmas jnentioned earlier are rooted in this more 

predicament. The'present series of crises * 
' may -be. interpreted as symptoms that the mdustrial- 
state paradigm is no longer viable ^d that the,,.^- 
dilemmas will require a new social paradigm for jLh^ir 
resolution. * 

Thus It seems likely that technically Advanced i2 
societies like the United States are undergoi^g^ major 
historical transformation to some sort/ of ''post- 
industrial" age, characterized by. dimin]^ labor- 
force employment .^n industrial production^ by 
increased prominepceofserviceactiNuties, by increased . * 
concern with value questions relating to quality of life, 
and presumably by institutional changes that will * 
provide some satisfactory resoUujon of the fundamen- ^ 
tal dilemma described above, * > ^ 

- At,,ihe same.^time^ the Idornihant knowledge 

paradigm, the scientific wofld view, is p'roving to be an 
yadequate base on whic]i to l^jaiid a suitable scienee of 
'man. Kuhn (1970) .vividly' 'describes' how, ii) M 
replacement of scientific Jjaradigm^, a watershed poinT^ 
is reached yrffere the accur^ulated weight of discrepan- 
cies and ffnomalies thaj-tannot be fitted into the old' 
paifedjgm tip »the [jdiance; and it becbmes more 
profitable (in em(><ion^l as well as rational terms) tcT^ 
seek a new para^gm than^'l^ patch up the qld.'^ecent 



^3. /Acquisitive materialism as a dominant oultilraF 
value, aa^ ^ f . 

• ♦ *■ * 

4. Belief in unlimited njaterial -progress, dri«8 toward 
techaologrcal and economic gro^'th. 

5. Manipulative rationality ^s a dominant theme, m^n 
seelcing^toatrol ov/ nature, positivistic theory, of . 
knowledge. ' i ■ ' * 

6. Individual responsibility for one's own destiny, but 
' individual determination of th^'^gbod"; society as an 

^ aggregate of individuals /^)ursuing their* own in-^ 
^erests. , 

{ 

^ The Jundamenlal dilemma qjf industrialized society' 
. IS that this p*a1^'digm,*in addition to its important 
succes,ses, has resulted in processes and states (e,g,,. 
1 division of labor and specializ.atipn, artifically 

-i^s'timiflated consumplion, planned obsolescence, and- 
.exploitatiort of common resources) .which end up ■ 
''^^""teractfg human ends (e.g., enriching work roles,. 
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experimental res%arx:hes in a number of scjences^ut 
ifarticularly in ^'jhe area o[ most direct' challenge, 
psychic phenomena; 'strjDfligly suggest that" human 
potentiality is far greater 'and ^njore diverse than is ^ 
.ordinarily realized (in particular, including abilities for * 
which-there is no conceivable physical explanation), 
th.at a far greater portion of significant humn - 
^perience is unco^nsci^s than is^ordinarily assumedv^ 
arid tliat expeetations^nd images have far*more power^ 
» than could be accounted fpr under the old paradigm. 
One crucial experiment by- Putholf and Targ (19747 
seemV to pFoVTde^.clear evidence b[ a universal 
telepathic capacU^d thjak^ repression 
of ^ awareness^^ this^'so^jij^of knowledge.2 Th^e 
implication of^the e;^eriment is that oth€|r reported 
; paranormal abilities Ire probably^aUo universal an^ 
also almost'tojally repressed. ' ; . C^*^ ^ 

'The emergent paradfgm will almost certamft^include 
the old paradigm as a special case. U.^yiH-ftconcile,. 
thr^ugh^ complem'eptary^ images - '^nd, .;^ii?ep-' 
tpalizations (as with the-weil-worn exampfe'^bf the 



< 



and particle images of light), such dichotomies^s 
materialism \erslis transcendentalism, free will U*rsus 
determmism, and goal-seeking explanatijons tTff>us 
reductionism. Thus it will be freed from thepositivistic 
reductionistic bias that characterizes much (though 
not all) of moxicrn science. In it the vast range of 
reported psychic/phenomena (e.g., telepathy, clair- 
voyant perception, abnormally rapid, healing, 
precognition, retrocognition of othel^'-Mif^jUTieSv^ • 
^ijitptirtatioi^,^ **thbught phqtography," and other, 
forms of psychj|kinesis)" could be accomm'bdat^ as 
possible but normally repressed happetiirkgs. 

Tfiese two components a profound uansforma- . 
tion of the social aiyi econpmic iji^tUtufc^ns and a 
replacement of. the dominant knowledge pard^igrflTof 
the* soc>et> , ar(r interdep'endent^ The incrctisingl> 
obviiius trouble#^)f the industrialized world prepare ' 
Xhe grc^und for the neN^k-nowledge paradigm to take • 
root. Anfd the "new transcendentalism" of the 
emergont knowledge parcflhgm brings t^alue-emphases^ 
^hat eontriWite. to •the growing challgnge^ to^the 
legitimacy oniTrtffitetm^ige institutions and incen- 
i tives\ 

It would b« fplly, and* ina'ppropriate to this' 
discussion, ^to attempt- to guess the precise forms of 
^Acse institutional ^md cultural changes. Certainly • 
some of tiK characteristics could be identified, such as 
the predominance of An. ecological ethic and a shift 
from a cc^nsuroing society ta a -frugal society. >?ery 
difficult problems lie ahead— /e.g.,*lhe reconciliation of 
lower material growth rates with avoidance oX^mass 
unemployment. If ffie postulated transformS^^M^ is * 
really underway, .we can anticipate a, troubled " 
•transition period. characterized by extreme confusion, 
anxiety, sociaf disruption, andecooomic decline. This 
* near-term fyture is.probably not ver^ amenable either 
to rational plannin^j ^r to accurate forecasting. , 

Thfe Future of 

Futures Research ^ " 

We return to the issue, "if this transformational 
interpr-etation and forecast .of the near- and midterm 
f^iturq is not Completely fanciful, if the arguments 
supportirtg It mafke a ^plausible case, then will oup 
futures research illuminate us^ with regacd to the 
t -{pose's 



If there is to be an affirmative answer to this 
question, it follows that futures researjch needs toJbe 
well supported in the short terip', sjnce that is.Avhen the 
illumination is most urgently needed. It follows further 
that certain empliases and priorities are a^ropriate, 
sjpecific^lly: 

/ ^ ' * ' 

I. Emloratory research. There needs to be an, 

emphaas/on suj^port oPexploratory research.^JTJiiis^ 
should encourage diverse efforts and attempts at^ 
synthesis of resu4tsTram diverserngthedfT^ere needs 
to be recognitiono£^&aesttt^ficand intuitive element 
4n==*fifttJfcr''^'Kseii^ and support should not be 



concentrated on that which is methodologically neat. 
Objectivity is most difficult to come b>. especially in a 
Lntals ocial change, and the strategy 
§hould be to seek objcctivity ^tlI)ugh diversity. ■ - 

2. Focused research. The^e needs tii-be.an emphasi^. 

OHF researcji that is focused oij'^lteT^atLve resolAtiCJns 

and attempts at.cesolutidn of society's fundamental 

' dilemm^. fnte'grit^s the qiality to be'sought here, not 

methodological sophisitTcalibn. When d paradigm is 

failing is just the time it may .generate the .most 

sophisticated mcthodol6gies. ' * 
✓ ? ' 

" 3. Explicitly fiornmtive: There needs be -alf 
emphasis" pn futures Vesearc^i^ which is explicitly 
n^ormative, which \n the best tradition of ut^pian^ 
think4Qg attempts to^elineate an image of a workable 
andHesirable midterm future that we can get to-from 
h^re. Whenfaith in the old gods is weakening, when the 
old gtructur^ are threateiiing to crumble and thd new. 
cannot yet be discerned, dependable nlap.s of alter- 
native paths, to the future are especially needed. If the , 
maps cannot show final destinations, they need at least 
to identify a few paths that promise to be tolerable 
alon^ the way and «appear to head in a desirable 
direction. (Some rfecent Mahhusian and Ellulian 
forecasts provide no such options.) The morediffici^t 
are times in^the near-term future, the more crucial will 
be a vision of what is worth building and where is 
woijh going to. 



. ^ This is not, of course, to set the futu^s researcher up 
, as sonie sort of techrtocratic jydge of what is good for 
tl^e society. The aim, mstdafl, is to help the society 
better judge what is good for itsfelf. Seldom' has the 
ancient dictum been more pertinent, '*Where thece 
no vision, the peoplerperisL" 



BIBLIOGRAPHY 



Ayrcs, R. U.f Technological Foreca^ing and Long^ Range Planning 
(New York: McGraw-H^I, 196^ 

Bel!, D., The Coming of Postilndust)uil Society (}^t^ York: Baste 
Books, 1973). ^ ^ ^ 

Botilding,»K. E., The Meaning oftHk T^e^kiheehtury: The Great 
Trar^itioniStvrYoT^: H^perift-^iiowN964). • ^ 

;^DcR^rtnwninif Health, EducationVand Welfare, S[fbrjt in America. 
^J. OToolc(cd^Cambridge: MIT Press, 19 



VfcEachron^N. B., Forces for So^etal Transformation in the United 
, State^. 1950^2000 (Stanfbrd Research Institute, Educatipnal 
Policy Research Cei;tervRN-l'2, 1971). , ^ 

Meadows, D. H.,* D. L. Meadows,' Jprgen Randers, and W. W. 
Behrens III, Ttie lUmits to CrgWth (Washington, D.C.: 
Potomac Associates, 1972). 

. i * . ' • 

Michad, D, N. The Unprepajy^d Society: PlanningforJ Precarious , 
future (New York: Basic Rooks, 19^). 



EfluU., Thie Teknologlfa^ Society (ficw York: A](^.A Knoof - '^""J^o''^'^^^^>''^o//Af*A/arAw^ 
• 1964). ^ ' *^ ' • Jovanovich, 1970). 

Ferkiss, V. C, Technological Man: The Myth gnd the Realit^if^^vf 
York: George Braziller, I969)\ ' ' 

Forrester, J. y^., ' World £>>'/?am/f5\cambridge. Mass, 



Allct) Press, 1971). 



Fromm, V..(^7he Revolution of Hope (New/f^^ Harper & Row 
f968). . \ 

Galbraith, J. K., EconSmics and^ the Public Purpose (Boston- 
Houghton- Mjfflin, 1973). '4^ 

Gordoji, T:, and Ht Hayward, "Initial Experiments with the Cross- 
Impact Matrix Method of Forecasting," Futures, \ol 1 



ighl- 



(December 1968), pp. 100-116. ► 



Gordon, T., and O. Helmcr, "Report on a Long-ftange Forecasting 
Study/ in O. Hdmer, Social Technology (New York: Basic 
^JBoolcs, 1966). 

Harman, W. W.. Alternative Futu^tes and Educational , Policy 
(Stanford Research Institute, Educational Policy l^escarch 
Center, RM-6, 1970). 

Harman, W. W., "Context for Education in the Seventies," in Seeds 
of Elementary ani Secondary Education foK the Seventies (U .S. 
House, of Representatives, Committee on Education and 
Labor, >1arch 1970), pp. 35N363. 

/Jantsch^^E., "Plannmg and^^signing for -tfw^.Futuri The 
Brcafkthgipgh of the Systems- Approach," Futures, Vol 
(September/f969), pp. 440-444 

Johnson, D.: Revolutionary Change {Boston: Little, Brown & 
,1966) 




f 



Kahq, H.; and B. Bruce-Briggs, Things to Come: Thinking About 
: the 70's and Ws. (New York: Macmillan, 1972). 

Kahn, H,, and A, J, Wiener, The Year 2tH)ff: A Framew^^kfor 
Speculation on the I^ext Thirty-Three Yiars (New York- 
Macmillan,- 1967). 



Kuhn, T., The Structure of^Scientific Jt^iutions, 2nd' edn. 
' ^ (Chicago: University 6f Chicago Press, 1970).%^ ^ ♦ 

^fearkfey. 0, W:. Changing Images of Man (Stanford Researjh 
Institute; Center for the Study of Social Policy, RR.3, \973)l 

Maslow, A.. The Further Reaches of Human A^a/i//'^ (New York: the 
yiking Press, 1972). ^ - 



'85 



Polak, fI "To JaVds the Goal of Goals," in R. Jungk and J. Galtung 
(^s.). Mankind 2000 (Londohi Allen^pd Uriwinr 1969). 

Puihoff, H., and R. Tai|g, unpublished manuscript. ' 

^evc;!, i. F.,' mhout Marx or Jesus: TheN^ American Revolution 
^ lias Be^u^ (Garden City, Ne^v YorS^ouWeday, 1971). 

Rhyne, R.,^"Projecting Whole-Body Future Patterns~The 'Field 
' Anomaly Relaxation (FAR) Method" (Stanford Research 
liKUtute>^-ducatiorTal Policy ResearcH Center, RM-10^M97r)., 

Roszik, T., miere the IVastelai^^^ds (Garden City, New tork* 
>Doubleday, 1972). ^ ' / ' ' 

^ ' - / • 

ilk, J., The Survival of the it^tsest (New York: Harper and Row - 

1973). . . ' 

Sheppard, H. L, and R. Herrick, miere Have All the Robots Gone^ 
(New York; Free Pres^ ^ ' * . ^ ^ 

■heobild, R„ The Economics of Abundance. {Wt^ York: Pitman 
^1970). , ^ ^ f ' 

Wallace, A. F. C, ^^Revitalization Movements," AmeiXcai^' 
Anthropologist, Vol, 5&(I956), pp. 264-281. ^ . 

YankelovicJi^D., ThlhChanglng ^Values hn (New York: * 

, Washrtngtcn Squarqi^fess, 1972). * ' ' 

\ sFpOTffOTES ^ - 

^ *' Polak, 1969, aeKribc4tKerece'ntfottlesa^^ \ 
1 the issue of whether ^onomics should became a normative scien^ 
and the contemporary. argumenU among lo^irfl scientists , a n^' 
fuluriafls, on the same point. * - 

2 This cxperimem, depends upon , the .disco^fery ; that if a* 
strobos«ojtle.light at about H flashes per second ^is sh'incd'i?" a - 

'subject's uyes, a characteristic alpha ComJ^qnent appears in*his ' 
cI^ctr6encepha!ogi;^n). In^the Puthoff-Tar/expcWment at SRttwo* * 
remotely isolated subjects are used, some prior i«eans of rap^jj^ 
having t^n established between tljpm. ThcHght is flashpd irtMV^ 
sqbject's eyes, and the other is asked to*gucsi whether, in agiven4fl!B^ 

-irvterval, the light is on or qff. He.is unable to- guess better thana ' 

' tEGTThe important deduction is thatunconsciousl^ he knows with 
a 95rtalfty, in an cxtrasensory.^ay, when theJight is in the.tflher ^ 
person's eyes^cC'cii^hiie he^ denying sUch. knowledge to his, 
conscious mind. ^ ♦ * ~ * 
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Chapter 8 ' 



Forecasting in Economics:: 

!-of-the^Art, Problem^, and Prospects 



Victor, Zarndwitz 



CoiTcepts and Distinctions 

Economic forecasts are statements about economic 
aspects of unkndwn and uncertain events. In its 
broadest meaning, this would include inferences from 
known toiinkn own events regardless of whether( 1 ) the 
latter precede, coincide wi!h, or follow the former and 
(2) the latter refer to the past, present, or, future. 
Hqwever, in this chapter forecasts are defined in the 

^narrower and more conventional sense, nanjely, as . 
propositions that always concern the "future," i.e^^* 

'reach ahead in time from the "presept*^ which is the 
informational jump^off period fpr the predictor! 

, Because jjata collection and pi;ocessing take time,^that 

^ pqint of departure or base of the forecast is itself 
usOaUy Ideated in the recent past, so that the calendar- 

, time "present" would already belong to the "future" 
that must be predicted; but ,the forecasts generally 
reach.beyond Jjie ores^nt into the chronological future 
proper. The 'deductions, then, axe as a rule from the ' 
earlierto subsequent occulrences* and the latterextenS? 
beyond, th^point of time, when the statenlent is made, 

Clearly^ it is the future that is 6f primary concern to. 
fiht forecaster and bis audience in economics and other 
I social sciences, as *Hi meteomlojgy or technological 
inrtovaUons. Information about- the past is, ofterf 
inadequate, but it is virutajly always richer and-firmer 
than whatever may fee "knowable" about the fatxire. ^n 
fact, inferenQesr fro^the pa^ are the sole basic source 
for theexpectatiojisof thoseeventslhatarebeyond.the 
forgc^ter*$ control.^urthermcVe, the accuracy of 
these expecUtions is certainly a major determinant of 
the, quality of plans and decisions f elating to factors 
: Qver which the maker or user pf the fgrecasfdoes have 
• substantial. coritroL - ^ .v. ^ . ♦ • 

In its 'scientific uses, th? word '^prediction" has 
commonly, ^frough not Tn^vitably, the^eneral meaning 
defined at the«put?et in this chapter^ but this emWaces^^ 
forepsts ofjftiture events/ so nQ^itfict terminological 



distinction is introduced here. Another ireful differen- 
tiation is between forecasts of individual .events and 
those of certain classes or, sets of events, and ' 
"pVediction" is sometimes applied broadly with 
reference to the latter. But again this usage is not " 
generally accepted, and I shall trea^ the terms forec&st 
knd prediction for the most part interchangeably as jn . 
everyday language, ' . ' 

No strict identification of what is meant by things 
"economic" need be attempted at this point, fortunate- • 
ly. The forecasts to be discussed'rJifer to processes or 
activities that are commonly understoodHo belong in 
the economic' sphere and to their statistical represen- 
tations which are generally categorized as econclmic \ 
time-series data. Thus, in these applications at least,, 
the boundary betweea economics ^nd other social 
. S9ynces appears* tor be fairly clejir. . - »' 



86 



Economic, as well as oth^er forecasts vary grjeatly m * ' 
form and content: they x:an* be qualitative or quan- * 
titative, conditional or unconditional, explicit or silent . 
• on the probabilities involved. A minimum require-* 
^ment, Jiawever, is that theforecaist at lea^t in princi^li 
must be verifiable. Tnvial predictions that arei so bjro^d ' 
or vague that^they tbuld never be falsified m^rif no / 
consideration/and the same applies to prediiciipn^ 
are rendered meaningless by tel^h^ on eijtirelj^. . 
improbable assumptions. ' * ' ^ 

One can further .distinguish between single: .a^^^ 
^ multiple predictions, depending^^oji v^.H^ttieif^bjO^^ 
forecast refers to one^particul^of several intOTe&l(e^^ 
evertts;' and.^ftet^co^pointrSndJnte^^^^ 
depending ofr^s^I^thirU^^^^ 

value .or a range of- values, lilcely tp; j?e ,assu|^<jff^^^^^ -l^^ 
' certain varidble; These csltegories overlap- iii |ai:i<)usj.^^^^^^^^ 

.ways, and some of their possible combina(ii^^^ 
interesting. For example^ an unconditionally 




-prediction can be vie.wed as a sefrofcconditional point . ' ?evised. In all these research applications^ too, shJrt 
predictiom-. that is, the forecaster estimates the range and long forecasts ilike'are of interest. However long 
Ofprfebable outcomes by setting lipiitstt) the variatio-n\ foVecasts at^ particularly difficilt to verify and' 
in-the underlymg conditions. . \^ evaluate, because much.time musKpse befoYe.they 



Lookring into the future, economic forecasts may be 
classified into short run (with spans or distances to the ' 
target period of up to one or two years), injtfrmediate* 
(two to five years), and long-term (relating to more 
persistent developments or *distarrt occurrences). 
Random events and seasonal .chlanges influence 
economic variables and relations most forcefully over 
relatively short period^(measurable in days, weeks, or 
months); cyclical processes worknhemselves out much 
more slowly (in years); and trend factors account for 
**secular" developments, notably economic growth 
phenomena of long duration (decadesjt Forecasts 
spanning" periods limited to several montJis or quarters, 
are attempts to predict the more systematic com-, 
ponent^of near-term economic pfianges— seasonal 
and. 'particularly, cyclical— which' must be isolated , 
from Shorter irregular., , movements. Intermediate 
forecasts with spans of several years would pay more 
attention to trends, while aiming aiso at ^ny broad 
cyclical swings in tlie target .variables. JLong-term , 
forecasts in economics are essentially tf end projections , 
tTiat ^abstract from cyclic^al as well as shorter, seasonal 
and erratic, changes,^ • , -* • ' . ' 



^Sources and^Uses 

Forecasts in all ranges are made, fof p,yrgoseS of 
; business planning and of aiding economic'poHctes of 
• governments, .3usines$ f9recasts deal largely with the 
. near future because this is bjptb what- is most heeded 



can be confronted with "facts." MWh change in the 
state.of the 'worid is likely to occur nl^^nwhile, and the 
assumptions of the forecast i^ay well be invalidated. 

•Itnpqrtant generalizations of economic theory, 
, .typicajly imply qualitative conditionaLpfedictions; for 
example, the "law of demand" predicts that a decline in 
the price of a good will lead consumers to' purchase- 
more of the gbocf Suchirelations help to- fo^ulate^^ 
forecasting models^and-to test the geherafcorisi^tency 
of.these models with the imputations of*the4heory of 
the {presumably prevalent) I'ational economic behav- 
ior. But specific quantitative prediction, which is the, 
main subject matter of this essay, requires many other 
inputs—judgmental, historicaK and statistical— in 
addition to the general insights*of economic theory. 

\ In the history of economic thblight one also finds 
broad predictions' oC -things to' cofne which are 
essentially empirical hypotheses base^ on assumptions 
that may only havef been valid initially or not at all. * 
Secular forecasts by some classical and socialist 
economists provide several majc/r examples, such as 
the law . of historically .diminishing returns, the 
Malthusiaa population principle, and Marx's projeq- 
tions* of * a falling rate /;^)f profit and increasing 
pauperization and' crises: HistpVdealt fiarshly with 
some of. these- progndstications and left some others 
untested by eventi: uncertain ^r of dubfous interest 

The verdicts of hi|iory ^n receded for^basty of * 
economic (and*^btiier| trend's and events can in general ' . 
be -ascertained, retrjbspecfively, (though not. always 



... . • ' . " — ^ ' '?''^^*v""»^w, ituvapccuvciy, \tnougn not aiwavs 

and what 3tand^arelatw^^^ ■ unambiguQUsly. THe;iafliience of forecaslseflxpec- 

the reduction of avoidable business risks. H«wf*vpr<.m " titfnnio^ n.n.u,^^^^Uxu.,A^^ ^ ^ 



-the reduction of avoidably business risks. H^w^ef;Mn 
some areas, such "as planning jiew fndustrial' plant 
* construction or acquisitioii^ of new ^usrhess, projec- 
tioiis of rat^h|r lon^ deVelopmeiits ire* required and 
^ madp with apparently increasing (but u.rtdoubtedly 
^qliite-varying) -bpldness and sophistication. With the 
f recent emphasis on growths whether vie\ved positively 
. as economic stiriiulaht or negatively a^ ecologfcal 
Idepressant^ longrnang^f forecasts , also afV.gainihg 
^ound as tools on^dvernrnVhlal and x)(her O^ganizl^; 
social planmng;a^ 

. • ' ' . * ; ' * ^ • - : 

-/\The princfpat scichtifig and ;academi<^ lise. of 
' -forecasts is In testing theyarious hypotheses, mod^ 
^ and-rnqthods'-employbd^ thi' forecaster. Predictfbris. 

V:^<>e ways^exp^t^io^^^ ir^mmi^'^^ ,hem or make !^ 



tatroiw) on.'human:at|tUde^ and actions and he;ice oi) 
the course of historyis'much There are sharp 

contrasts betw.^ tli^ realms of Clio and Delphi, but • 
also ltnporiantirsut^^^^^^ interactions! tlnlike.histpry, 
which de^ls \y.U|j)res^^ krfpWable'but immutable . 
facts, ;.f6T!2^tjng^^^^^^^^ with 'unknown but 

prob^^le a^^^^ events to 

:Com<|; hif0hi^c:io^^^^ planningTor 
; . the^fUtDi^^^^^^^ one tries to impose some 

•'jfeent%d|stipl^^^^ isT inevitably hypothetical 

' 'fahd j^onje^^^^ t . 



\' f9??^y^-8^¥P^ ^priiy these -various bona fide. ^^ 
P"Vp?Se^ind%e^^^ aJso-sqme dubious, onfes. !Som/ 
for^c0s^reat^^ ^ 
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otherwise questionable. The e^tent and elffects of such 
practices are; jiot st3^pnsingl>,4jifficult to apprake. In 
macroforecasting (fo.r the econoni> as> ^ho]e) {heit 
seems to be littl^-scope and reason for -out right and 
dehberate mtsu5es*. This is.so >n part J>^ause, much of 
the -time xht/e is .sufficient consensu^ arnong the 
professionals #in this field, whose views are widely 
disseminated, for th^^ extremely, optimistic or 
pessimistic fprccasts.beyond the range of the consensus^ 
^ to be heavily discounted. Microforecasts, especiaUy pf 
company sales and profits, can 
exft/ctations of Jhe firn^s value and hence stock prices; 
ana they would seem'to be less subject tokndwledg'able^ 
< ex ame evalu^ttons/by outsiders; -they afAfterefore 
\ V. much more ^exposed to possible manipulation and 
)k) distortion. 

Economic forecasting' in the UnLted States is a 
sizable and {highly diversified^ "industry'^ which has 
pjown rapidly in the past-World War II period ^nd will 
. probabiy^continue to grow! A large majority of its 
members^are business e9onon)ists whosemainf unction 
is to.proVid^ information that should help to improv^ 
managerial decisions.' Other forecasters work for 
ggvernpient ^ag^ncies, labof- union^ •and trade 
associations. A relatively small but influential. group 
cok^sts of econonjists who also teac^h and study in the . 
Natioh^s uni\e(Sitiesand researchinstitutions. In other 
major mdustri^l countries with large business center 
prise sectors, pr^\a^e maqroecbn^mic forecasts are a; 
yet much less abundant and ambitious, but'tjend 
similar to those in U.S. forecasting are here arid thei 
detectable arid apt to assert themselv^^eneralty. 

specific quantitative predictfon is of* much mo^ 
recent 'origin in economics than predjCition in- the » 
general serise (which, as already indicated, is among 
, tht oldest products of econoinicthought).^ Systematic' 
(numerical forecasting of economic time series had toj' 
""a^a/t the development of empirically oriented researcH 
A'^'^ its statistical and. mathematical tools., Forecasts bjif 
^^^nomic conditions not only grow greatly in numbers 
' ovti the last two decades, but they also became much 
mor^definite aj\d detailed. Vague, hedged, \)r {)urely 
• qualitative predictions of **what's aliead for^business*"' 
ar« stiU'^quite coriUnon, bift they no longer^dortiinate. 
' Also, attempts are increasingly m^de to predict the 
coiwse of ^ the etonomy over a sequence of short 
periods, c.g.,^the four or six qif^jteVs ahead, add jmis 
represeht&a particularly ambitibiis, *|iynamic" typi 
fcrecasting. ^ • * - - >. ' • 
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elopments reflect an incre^sed^^^an 
emand for economic forecasts. Business 
a v^ry terge sharfe in tlaat demand. 



and its general preference has been /o/^uncopditional, 
specific, numerical ^predictions.. Governmwt* • 
pplicy makers/constitute another sizabl^sourct of the ^ 
demansi, but their main need is foj forecasts^ con* 
difi(^al up6n alternative policy cxmr^es. ^ \ ^ 

' Changes contritutin^\^p the growtlj and^speoializa- 
tiort of forecasters' output occ*qrred also ox\ thG-s6j)ply.« 
'side of the, market for new **ecoDomic'intelligence.!H 
^^^'^ development of electrtnic computer 
ccdsis, cbpcud^y yi ^^^jg^^hj^QiQg^.^^^QpieratQd greatly the rate of outpultsof 
affect the publicJs^^^''^*^^ v^- V/ i. * • i <t *u r 

economic data^(the raw materials for the forecastirig 

process). Also, the development - of large-scale^ 
econometric forecasting models could hardly have 
gotten anywWe^near its -present stage without thp 
computer. ^ ' • . . 

However, it is well to add,a!tU)nce a caveat: the , 
» proliferation of the forecasts need not inply thatr their 
quality has greatly impro;^ed. Th^ evaluatiort of 
forecasts, which will bediscussed later, apparently l^gs 
far behind the production of forecasts. The main 
reason for this is probably ^lat the'latter activityMS 

• more attractive or^rewarding than the former, In any 
event, there is also much hard work yet to be done on 
problems of ,the proper .criteria 'and niethods of 
forecast evaluation. , 

TJie haiards'*of^econoniic forecasting are well 
^knovip. They are often compounded by the fact that 
^ many a forecaster serves a number of different masters. 
If* he works for business or government, tnuch of his 
output is communication tg the administrator^who 
employs him,*feut' some of it is bding done for the 
outjUde world—peers, professionals, and the interested 
jJu^lic, Again, an econometrfcflnodel developed at a 

• university may serve as a basis foj; scientific work and* 
also as a source of forecasts circulated to business 
subscribers.' Aggregate forQca^tsl)y the economicstaff 

, of a corporation ^re a major input to micropredictions 

• of sales and thejike,andarealsQusedinthexompany's 
publications and, speechej by its executives. Tke- 
forecaster usually faces all sorts of coriflicts of evidence 
and opinion, which his essentially conjectural work 
miM t)ften resolve by various compromises. The 
mullipufpose nature. of many forecJist^ may%2om-^ 
plicate the^situation considerably ^y bringing forth 
some conflicts of interest as well. ^ • % 



Types and Methods Of Forecasting 

.Economic forecasts c^n«be classified by several^ 
diffewnt criteria. One is the degree to which they u§c 
foroiaHzed methods vis-a-vis informal judgment. 




nd ^ 




. Accordir]g».to this criterion a wJ^ole gradation. cap be. 
established., from fofecast3 tha't are **purely judgmen- 

• toi those produced- by fully specified and strittly 
implemented econome;tfIe modeft. However, judg- 

• ment intthe broad sens^e o( the woVd is of. coursea 
necessary ingredient Of all tyt)^s of prediction; it must 
be. used, to select vthe da^g^and methods of analysis a^ 

. well as- iq- the interpretation and 'paluatron of the 
, results. An econometrician cannot and must not avoid 
. : it either-even afte? his model, whatever its size and ' 
/ ♦confplexity, is ready for applications 4p forecasting.^ 
To be sure^,,t{ie proper role of judgment is to 
coipplement^^not to substitCite for, a .competent 
economic and . stanstical analysis.. Informed and 
trained judgment can be most valuable to a forecaster, 
but It should.be recbgnized that its incidence depends 
on personal talent and experience rather than on any 
W|IU;ieftned technical and^trarfsferable skill. 

' Many forecasts' particularly from^business sources, 
are not based on formal models and do not disclose the 
underlying assum]>tions(and methods.'^om^are likely 
to J)e little more than products of intuition, yet often 
they are numerical point forecasts. However, there js 
m general jpresumption that the mformal forecasts are 
largely hunches '^^hich can only rely on luck for 
success): Rather, th^etter ones an^'g them, of which 
there probably are many, originate'Tn the^appUcatioij 
of various analytical techniques (as well as judgment) 
to diversevand substantial bodies of inforrhation 

- * Judgmental 'inferences from data, samples involve 
p/obability distributions. , It would^ be* highly.'infor- 
mative if forecastles stated the odds they attach lb the, 
expecTted outcomes. Regrettably, this practice(Which is' 
^rcguerit in weather forecasts, for example) appears to 
be seldom followed in practical business forecasting. . 
Complete probabilistic distribution predictions are 
aftogCther rare,\ Sut some have recently been in- 
troduced in^ a regular survey *of macroeconomic^- 
foreeasts.J . * • / . 



/ Another criterion's the degree to which the forecasts 
rely pn projections of past,behavior of^he variable to 
be produced vis-a-vis relationships anfp'ng different 
variables. According to this criterion forecasts would 
be divided into a class of diverse "pure extrapolations" 
restricted to thje history of a single variable or process 
X, a cjass of outpiits of different equations in which a: is 
ajagged function of othar variables (y] 2, .. . and a 
' class of mixed forrlisj in which ;c)depends pn X as 
well as on-v ,.y. rf^f^jcic. (^ere^l kinds of discrete o> 
distributed lags ma^ be Involved). • / 



StiJI another distinction is' between forecasts 
constructed by a stngle-^sourcer^hlch could be an 
individual or a team (>say, the staff of a ^business or'* 
governmf n; agency), and forecasts derivedas weighted 
or unweighted averages ofsuchpredicti6ns.The latter 
category would include b'othsmall-group forecasts and 
large Opinion polls. Of particular interest here is the 
degree^ to which ahe forecasts are macropredictions 
from a single source or averages of macropredictions 
or aggregates of micropredictions from different 
sources. For exampte, ^ forecast of total businessv 
capital expenditures (say for the United States in 1978) 
may be: (I) a product of one* pepso^i A; (2) some 
average of global predictions by individuals A, B, and 
I C. who may^or may not interact; (3) the aggregate of 
exp^tations or plans of business concerns about their 
own capital Outlays, based oh a survey; or (4)* a 
composite of a number of different forecasts of the^ 
above kinds. ^ . ' \ 

Ip fact, the economic forecasts that are actuail^y 
proffered /for business . and pubjic, policy uses aVfe • 
generally {he products^f judgmental combinations of 
various nypes of prediction. Thus a forecast of GNP 
and its majo^ components may incorporate extrapola^ 
t«ioh, .-relations oi the target series to 'known or 
climated values of pther variables, external informa- 
tion frcfm surveys of businessmen's and consumers' 
anticipations and government budget estimates, and, 
the jddgmenttof the forecaster. Pure forins%f ^ny ' 
type— mechanical applica^ioms of any Avell-defined 
technique— are b^ed more" often as benchmarks of 
' predictive performance jthan as ex ante forecasts 
proper. This applies to eachjof the currently most 
relevawt forecasting procedure?, which can beWoadly 
classified as (I) ext^applatioijs, (2) surveys of inte.n^^ 
tions anticipations, (3) business-cycle*indicatars^ 
*and (4).economptric models. ' * / , % 

Any detailed consideration of these r^ethods would 
exceed the scope and jntent of thjs'chapter, but somX, 
comments 05 each of ^lem are in brder.'* - 

Exirapblati^hs, Since these fechniqu^^ relate Ihe^ 
future values 6f a series to its own past values, they 
have little to dd wi,th econonlic theory, whTeh'deals° 
largely with"* relations between Hifferent variables. 
However, in some cases the theojry does have testable 
implications about the statisticaljstrt^cture oY the 
* economicjjrocess represented by {.lie series, which niay 
^ be useful in th^s context. _ 

. , Extrapt)lat4bn$ vary a*«pt deal teo^^nically,^6m' 
^ Xptj^^simple tOiycry con^plfe^orifts. Thcc^jmplest "paive 
jnodels*' prc^ forWaVd^'thje^lasldCnown level of the'' 
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used. Strict!) periodic, 
\ like persistent trends, 
stal>Je seasonal 



la&t-known change jin the serjes, tW> are envplo>ed 

'mainh as minimum standards against which Cb 

measure the performance of forecasts proper. Since 

trends are common in man> econornlic time series^ 

•'because of the pervasive effects of gtoVth .in the 

econorifi), ^trencl extrapolations Often provide more 

effective predictions and are therefore more? djeitiand- 

ing as criteria tor fcrecai^t evaluation. Particularly in 

appjication -to long-term foi[ecasts, trend fitting and 

projections arre vMdel> * 

repetitive flvcttrations are, 

relatively, ^asy 'to extrapjblate; 

movements would often appro;Kimately of this type. 
* ^ * 

For sequences of successive point predictions, a 

tommon form of econoniic forecasts, the requirement 

, ^f a good foreust \^ that it predict well the ^stematlc 
mov^ments.in not that it ^predict perfectl> theactua'l 
vM©es of the series m questlbn. Economic time series 
ab a rule contain random eiemenis^*and the forecasting 
errors that are traceable to very sjiort random 
movements must be accepted as unav9idable. Such 
"shocks*' as an outbreak of a war f)r ^ strike started 
without advance^ ^varning cannot themselves be 
predicted individually With- the tools of economics an<;i 
statistics, althougi'i'thew eftecls on the economy are, of 
coflrse. the,* proper ^concern of the. forecaster. In* 
probabilistic predictions, which iim at (his distribution 
iof tinknow.n pa,rafneters and outcomes ratljer than at 

'point forecasts of future events, tbe consequences of 
^, the shocks- afld'bther rando,m errors are an irriportant 
part of th^ system to be analyzed. ^ ^ ' 

It IS the ^cyclical fluctuations in ecori^'mic < 
* • processes—recurrent bijt* nonperiodiq and varying 
greatly in duration and amplitude— that produce tHfe 
^•greatest difficulties in short-term forecasting. 
Ss^Smoothpg techniques can reveal the past patterns of 
. systematic changes in deseasonalized series, and 
extrapolations can help the forecaster in his task to the 
^extpnt that they preserve these pauer^^ and to the^ 
extent fhat (he patterns continue to* a.0ply. But -in 
regard to economic a^d related social events, the future 
, seldom^ r^jproduce^ the past wit)iout sigrfificant 
modifications.. Thus extrapplatipjis are often very 
good in predicting trenrds but incapable of giving 
dependa&le signals of.cycfical change and particularjy ' 
turaing points. • . » /> " 

The ^best extrapolative models ar& statistically 
sophisticated products jof pure time-series analysis ^ 
represented by the recently developed techni^jues for 
oplin)til characterizations of discrete linear processes.^ 
Predictions wi{h these models e.s^ablish "father high 
stand^rds 'of accuracy for the economist's forecasts. 



lie situation. in the 
third. 



'Sur\(^}s of anticipapons of intentions. The cOllec- 
tiofi and evaluation of exf^ectaiional data for the ^f^.. 
economy .progressed at aWapid pace in the last •two 

^decade^ The clata relatetoifutweconsumer putchases 
(^rimaril> of»automobilts ind household appliances), 

' planned or anticipated b\iishess expenditures dn pla^t 
and .equipment; business expedations, about 
"operating variables'* such as sales ,and inventories, 
aad' government budget, estimates. Similar sucve>s 

'Kave spread recently in other major industrial coun- 
tries. •« ^ ' ^ J - • 

Business expectatioos have been cfassjAed into 
- intentions (plans for action wher^the firm can make 

binding (decisions), market anticipations (relating'*to 
^the interplay between the firm's actions and its 

suppliers, customers, etc.), and! outlook, (concerning 

conditions which the firm cannot significantly in- 
. fluence, but which do affect its markets). For el^ample, 

new appropriations or plans fo#capital o'utla>s fall 

into the fjirst category; sales forecasts, into.the second; 

and forecasts of the general econc 

United Stat^s^nd abroad, into thfe 

Consumer int/entions to buy are In principle akin to 
business plaosio acquire productive resources, butjn 
practice t^ey are often more vague and attitudinaTahd 
usually less firmly budgeted.^ 'Government bu$iness 
^estimates also represent intentions to s^ei\d^(of>tlie 

administration, suljject to legislative ' 

government, as in many large ^busines^ 
process of formjhg "expectations" or 1 
highl^-aecentr^lized.and complex. 

It isplausiblethattheaccUracyof exp&t^tionaldata 
Avill tend to be higher the greater the degree of control 
tiiat those 'holding the expectations n|av^ ovey the 
variable concerned. This suggests that the predictive 
value of intentions on the vvhole should beWeaterthan 
that of market anticipations and that the latter in turn 
should be more accurate than the outlook forecasts. 
There is some evidence consistent withuhis view, 
tKJfably the fact th}^i>usiness. Anticipations of plant 
and equipment expenditures * have' a much be(ter 
forecasting record than business sales, aftlicmtions.' 
However, such com^parisons are sometimes modified 
by otfier relevant factors, such^asthe vafiabilities oFthe 
predicted series and span of forecast. Predictions of a 
very stable aggregate, classifiable as outlook^may be 
more accurate than market anticipations for a vfiriable 
which is highly volatile. Surveys looking*far enough 
ahead, even for largely "controllable" variables, will be*^ 
in the nature of market anticipations a^d less ^f 
intentions, Md they may .yield woj'se forecasts, tqan 
outlook surveys for the very near future. 
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* Expectations presiimaUy tend to draw on historical 
evidence, such as extffapplations and infeVences from 
pbierved relaUons^ bdtw^jen different economic 
variables. But they may, often- ^s a result of expert 
insight *or mdre intiijtion, .include some additional ^ 
information not contained in any patterns of the past. 
Hence, ev^n where expectations are not very efficient % 

. when used alone as-a direct forecast^ th?y*may still have 
a net predictive value as an ingredient in a forecasting 

' process that combines expectalional with other inputs. 
Inside or expert knowledge is 'particularly valuable in 
forecasting variables the successiye changes in which 
are Jargely independent, where one's ability to forecast' 
such changes is not Significantly enhanced by any 
exH*apolations of the past movements.^ • 

In long-term forecasting, -informed judgment or '^ 
expectations" play a major role along with ex- 
trapolative techniques. In lacge part, these fprecasls « 
afe growth projections, which have been described as 
tools.for exploring econojnic potcntiaTs. They are not ' 
intended to provide predictions of actual (i*)nditions in 
U distant year, but rathe; estima{es\if likely conditions 
Linder some specified suppositions. Alternative projec- 
|ons are often made, based on assumptidns of several, 
diffe'rent paths of economic developments within the 
raWe corisid§f.ed plausible. Essentially, mbse forecasts 
afre\ concerned with trends of the econoriw- at full 
emp%)ym6nt, and they make lacgfe tlse of orojeclions on ^ 
the simply side, of population; labor forl^technajogy,. 
productivity, etc. T 

Bustrms cycle ifidicators. These ai^' time sene"^ 
selectefl Jfbr^ the relative consistency of- their timin*g at^ 
revivals amj recessions in gejieral ecdhomic activity, 
with consiaeratidn being also give;i'to other' criteria, 
namely, thel^ ecqnomic significance in ^e'. business- \ 
cycles context" statisticaradequacj;, historical confor*- 
rfiity to geaeral movements of the economy, > 
smopthness, anla currency. The indicatbrs are used in 
analyzing and forecasting short-territ economic 
dev^^lopraents generally, but mainly for predicting the 
cyclical turning pomts. Several successive selections, 
bksed on sti!idies of mindreds of economic time series 
and reviews.of the results, Were made at the National 
Bureau of Economic Rj^iearch.*^ / 

The jndicatprs are cross classified by economic 
process and by'ch^tracteriStic timing, i.e., accocding to 
whether they tend to lead; eoinclde, or lag at business 
cycle Jjeaks- and troughs. Ine choice, of the series ia 
'each category, while based in the first instance, ob* 
hjstoilcai evidence, is.^|Uo generally supported, by \ 
econb|nic theorjr and logic: Thus\heaggregative series ^ 
on pi;^duction, employment, an^ ^income measure ^ 



approximately the general, level of economic activity 
whose ^ajor fluctuations are defined ^% the^{)'usiness 
cycle*. Not surprisingly, tberefore, the^ecomprehensive 
indicators .are "roughly coincidental^ The leaders 
include variables' that, anticipate prpduciion and 
employment, such as the. average hoi/rs of'W.ork per 
week, job vacancies, new building pennits,'new ortlers 
for goods made in response to '/'prior offers or 
cortimittnent^ to 'buy .(mainly , fp^t durables ''and,' 
especially^ capital equipmerit),^, and contracts for 
industrial and commercial {ijants. ^IThe execution of 
' new investment orders aft<} contracts takes time, so 
business expenditures on plan^ ^d equipment, is a 
roughly coincident ol^lightly Jag^(j^ .series. , 

• Another type of sequence arises frpm the fact that a 
stock series often undergoes retardation before 
reversal, hence the corresponding flo.w series (or rate of 
. change in the stock) tends^to.^ufn ahead of the st(5ck. 
Thus "hiventory changes lead business cycle turns, 
while total inventories lag. Stilt other sequences relate 
<iowntumsln.spme indicators-h) lipturns in others. For 
exan^ple,' the decline in irrvento/ies lags behind ^nd is a 
possible 'consequence-' of .tlie;^-dpwnturns in such 
comprehensive measures of 6copo'mic activity as GNP, 
indusUial production,, ^nOJmanufacturing and trade 
sales, mit the downturn in inventories alsoieads, and 
may be contributing to, the later.upturns in^thes^eand 
other series (as the need for .the Stocl^s to be liltimately 
replenishea will stimulate orders and help to bring 
about thenextsbusiness recovery)^ Such considerations 
suggest that theicoinciders and li^ggers are not merely 
useful as confirnyW indicators; fhiey also play an'active 
TQle as links in the c^ntinyous rdiind of business cycle' 
developments. 

Some Wonomjsts, foUawing the massive work on 
mmiey by Mikon Priednian and' his associates, see in ti* 
chaWs in^money sui5ply V mapr casual factor in 
busiiw;ss cyclesjo In view of th^s hypothesis, which is in 
the cenkr ot a vigorous debate ^n issues of economic ^ 
theory and poticy, the series, of rates of change in the 
piajor mbnetaryaggregates^ese;;yea^pecial emphasis. 
The^e indicators show long leads and ratfifer pronounc- 
>ed irre^ular,cW)ponent movements/ 

On the whole, the .lead time pro,vid6d b>0 the ' 
indicatorS'is short, so that of'ten, especially when the 
economy shifts its cou'rse in a relatively-abrupt manner, 
the best obtainable result^eems tq be^o recognise the 
cyclical turning point at about, the time it is reached: 
Even>|his is no; a negligible achievement, however, ' 
since revivals atid rece,ssions are not generally 
recogruzed as^such until severalmonths&fterthey have 
occurfed. .Thus^the use of indicators does ,help* 



* sigtvlficantlN: to re4uce the la^^in ,the recognition of , rfteasuring aggregate economic activity have .recently \ 

■ majqr changes inithe business wcle. . • ■ ' tom^e to attract a great deal of attention. However, \^ 

The.great^difficulty in ising indicators for" 1"^"^ features:- of .the Histqrjcal. business ^cycles . 
forecastmgtJurposesanses/rQnuhe fact that the trend ^' Ifequences of generalized expansion^ and contrac- '^'^ * 
and cyclical, movements in the9e\se"e* are typically reapfear 'tn-sthe recent growth cycles.^ This^' \ 

overlaid ind often obscured \ Jby ■short-period ' apP '^'l^/'articular, to the ^mlngspc^uences involving 
variations. ^partLy of seasonal but kiainly of -randoftr ^ '"^'"^ ^o"'^ the, other indicators^l^ 
niture H£nte the. need, but gjso the persistent and ' What this suggests is that\he jjjdjcator approaches 
hard "proH<em, to establish on the Wrent basis the likely to cptinue to be liseful in a world in which U^e ' " 
direction iiA which the indicators, ate moving qt the . probability of groWth'cycles g«at4y exceeds that of the 
dates of.thtir cyclical turning poirits. The leading * historical .(recession-prone) bflslness cycies. Hx)we«eri 
indicators, in parUciriar, are .highl/' sensitive, to all, ' that approach, having "been devised ''to observe the . 
kinds of short-term ihnuences and 'r^ot bnly'to-lhe latter type of. economic fluctuations, needs to be 
-forces rnaking for the. general cyclical movements. . adapted for a inol-e efficient observktidHljf the formfr. 

yThey have anticipated j^^rkedretardations'fntusi'ness ^ ■'' • ' ' , • 

activity -as well "is full-scale recessions (absolute £^ono>^e/ricmtfd/e/i. These are systems of dquations 
declines). It is apparently very difficult to distinguish ih . designed tb represent quantitative retetionshij^s among 
advance between these dJfferej^ episodes, even^for edonomio; variables.. Here our interest is^in those''f 
highly . Jkilled . analysts: certainly no nftchanical,.' concentrate on major aggregates, such as • 

replic^ble method of applying the indicatorsi^as lieen naf'ona' 'ncome and 'product, consumption, West- 
abie to c}o the.job. ' • • went, ^mpjoyfnent and unemploynpenfe the ^icAlever, 

^ . - ' etc., £fhd also aim -at'tracing the behavior over time of • • 

Individual indi^ors pccasionally fail'to signal the " " these a^arTables. These models serve the purpose^ of • •' 
approach of a general business rfeversaliny their lead^. explanation and control as y^ell as predictibn-theyVe^ ' 
often-vary a great deal. over time. The evidence ©f .^employed m testing ni^iiroeconqmic hypothesis, 
, groups (Jf indicators, is considered to be on the \vhoje. simulating\the effects of alternative. pplicies,-and . ' 
morexeliaWe than the evidence ofany single indicator. forecasting th^Qges in the economy". d- ,\ x 

Accordingly, the degree ofconsensusin the Behavior of - l. • * ' i \' 

these serids ' attracts c6psjdefable attention from' The. equations in, econometric models. describe the \ , - 
forecasters..fwo measures of the consensus are iMlse behavior; pf consuinfers^oducers, investors,..#nd \ 
namely: ( I j composite indexes for grotrps.pf indidatbrs ' ^ economic agents; they alsb'describe the \ 

■Ossified by timing (and, for thf leading series, by -market -characteristics, ifistitutional conditions, arid ' \ 
economic process), .with amplitude and tj[«nqf ad- 'echrfological requirements that guide'and constrain ' 
justments designed lo allow for some diff^enckin economic action. The variables - are .selectejl to 
dimension -ahd behavior, ^and;^) diffusion ind,e^s ' y^present the major systematic factors .ehterihg each-', 
which show the-percentage of series- ih a given gfbup ' 'function, and their ^et marginal efft:^ are treated as .' . *.. 
that are expanding in €ach- successive time pViWi: "•"''"0^9 (as a rule, constant) parameters.. The'latter . ^ 
These indexes are now available regularly, along with a eshmated on the'->ssumption that ^11 principal 

large number of^ndividual CycHcal indicators knd < deterfqinants iji the relationship havf be^h properly, .f' 
other ecpno'mic time-series and altlalytical measures, in 'dentified, leaying only, random. 'disturbances with 
Business Conditions Digesl.(BCDl a compendium <}{,•, expected values of zero. Ideally, these residual 
charts and tables published montjily .by the U.S. > distur|)Aliees' terms should ,be 'siTiali; njot serially'' 
Department of Commerce,- Bureau of Eq(Jnomic correlateM, and mdependint pf {he sy^tema^icfacto?sV 
Analysis. •. ' ' *•• . All these SQ-called structural, ecfuatipng, 'then, are .' \ 

'Economic fluctuations ^tave'-Klefinitely become stochastic," i.e., supposed to hold Only approximately ^ 
milder in tne'post-WojtdWar.II period in the,United • HP t° » randoin error. Iij contrM the remaining ., 
States and, even more^ in other highly developed" ' equations of the inodeUre accouijtjng ^identitie's," 
markfct.ecot>ornies (Western Europe and Japftp),'wherrf ^hichfare based on definitions and are .therefore .. * 

.slowdovvns in the rate of growth of total spending and supposed Jo hold exactly^and include n^ iiifkiiown 
income have largely -replacecl sustained xleclinesTn the P^ramete^. ' , i ■ - ^ ^ 
levlls "of tb;se aggregates. ' ' Hence the "growth cycles". ' ' Jh^^ variables Wl^pse values- are determjn^d^by. the 
that show up only in the rates of growth and in the . mdd'elj are'\;alled the jointly 'dependent or curre^it " 

deviations from tfends of the comprehensive series enddgenous A^ariables; theii^'number eqifalsthatof tfie 



' equations ill the complete systehr. Jo^olve fdr these 
varialjlest each of them is expressed as a-f unction of the' 
estimated structural parameters, the*disturhances, aiid.^ 
the predetermined variables. The latter cogiprise both* 

* the values of the ^exogenous variables determined, 
outside the model apd , the lagg'ed^values of t^e. 
ehdogenous variables given by the past operation o5f 
the system (or, for some purposes, by outside 
estimates). Government policy and foreign coAintrres' 

•actions, demographic changes,* and other ****non^ 
economic^' variables^re usually treated a»exogenous. 

^ Models which contain;lagged endogenous variables 
are dynamic in the sense that the values they predict 
' d^epend on ihe, historicaj^|«vtlues generated by the^ 
system. In other woi-ds, the solution of such^nodeis can 
yield trends- 'and cyclical, movements even without' 

^changes in the pararpeters, disturbances, or exogenous 

* factors Nonlinearities in variables - (but not in 
, parameters), appdar^in most bf the contemporary full- 
scale models. ' ' ' ^ 



incorrect sgecifications-of e^onqmic^relationships, (2) 
deficient methods o^f s<atisticaLinferehce5(3) sampding, 
errors in the, pa^^et^r estimates,, and (4) errors 
resulting\frOit|^tF# l^ssumptioiT that the* disturbance^ 
terms vaflish.'^!^*' ^ .» ' " » 



The ?everit5{opl|-ors due/to sampling Variations anj^ 
inefficiency of e^^atiori can1)e^evaliuated by mea<is of 
statistical infereri& as to the probabilistic meaping*of 
the pac^meter estttnat^s, the goodness'- of fit to the, 
Saniple-perijgd d^ta, and the*autoconr«lation charac-- 
teristics^.bf the disturbance terms* M^sp^fications,* 
however, are cleariy the'decisive saurc*of errors as far 
' as the model itsel'f is conceded, ahd they are diffiQult to 
. identify and ^sse^s. Theoretical cqrisidet-ations and the - 
predictive val^c of t^e niocfel provide the main clues in 
dealing with these matters, but" large, and complex 
models, in particular,, pose many detailed specificarion ' 
. , prpblems that theory ancj empirical research have not 
yet been able to resolve. * ^ 



The* comprehensive models for the ^qpnofny as^ar • 
" whot?^ ^r? typically simultaneous equation systems,** 
'i.e., they are based on. the concept of general, 
interdependence*and thus include elements of interac- 
tions among current endogenous variables, .^uch 
•^^impler singlefeqiiation and recursive mbc|els* pan be - 
Used to analyze relationships with^ unidirectional flows. 
, of cause and effect: any endoJtRous vari^ljle depends 
on predeter'nrtned varial^les only. . - ' • 

• It the jointly determined estimates of the currerft 
end6^enous variables, all of which are functions*of the 
pred^ermitied variables, with given parameter es- 
timates .arid disturbances typically fbut*not always)^ 
Assumed to be zero,-'th^t represent the fore^teting 
output or the *Veduced,form" xif the mode), ^f the 
predetermined variables a^e taken as given,"say at their' 
reported values, **ex post" predictions conditional ^ 
upon the^e data -can be made from the red iiced' form. ' 
'Unconditionah"ej: an/e^/drecasts of the endogenous 
•variables are obtained when the unknown values of the 
predetermined variables are themselves predicted 
(^yhich for the exogenous factors necessarily means 
prediction outside the model)**^ ' • 



^ ^ Thus unconditional forecasts could have substantial 
^rrors because of wrong projections of exogenous 
variables, cven^if the specification and solution of the 
*nipdel were essentially*corr«it. The^^aoeuFacy of the 
' conditfonaKforecasts, on the other hand, djepefids 
(apart from any effects^of errors in^'the^dgta inpUts) 
only on the errors that,6ccur in the construction and' 
solution^ of the modeL These may arise because of /I). 
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The econometric models that have ^^lkd been / 
developed in th? recent past for the economies of thS 
UnitedStates and many oth^r countries vary greatly in 
size a^d complexity. To illustrate this diversity, among ' 
the smallest U.S.' rpodels is one^ consisting o|j^four 
structural equations and an identity. In contriast, the 
largest U.S. model, developed byj20 economists for the 
' Brookings Insthutiori, contains 230 equations and 104 
"Exogenous. variables. This and o'ther laje. models are 
quarterly, whejieas their predecessors were generally 
annual and as such considerably less usefij^ for 
purposes of cuVre/jt economic analysis and forecasting. 

; For the most part, the models are Ixuilt abound the - 
structure- of national income accounts, a basic 

* framework that is widely used in nonecongmetric 
analyses and forecasts as- well.. Most models also 
incorporate major notions of Keynesiari economics 
such as the "multiplier*! eTfectsVn spending and income, 
of changes in government purchases "and private, 
itiv^stmefit expenditures, the dependence of persorial 

^ consumption on-dispdsable income of households,'and 
*Hlie functions link;ing tax revenues and imports to 
income and some other variables. A few models give a < 
|Ood deal of a^tentiprt to the morietary-finahcial sector 
of 'the economy,' and thus to. the consequences of ^ 
monetary poliqy, but- most place greater emphaSis on. 
the fiscal policy, i.^., the role of government purchases,. 

• taxe^ and transfer paynfeots. . 

. The decisions on the precis^ form and content of thc^ ) 
equations (e^^rwHether to estimate the model in ferms"^ 
of levels.or changes, what discrete or distribute lags are 
to^be used, etc J often result from much experin|Mita- 



ti^n with alternative'^ hypotheses and specifications." 
While it is usually impossible, to avoid 'such ex- 
plorations withou^ sacrificing possible g&ins of " 
information^ the oufeome for the. samplf 5ituatiofi-may ' 
thereby be significantly biased. This underscores the * 
^ need for f)redrctive rests, of <he models, based 5n 
applications to nons^mple periods. ^ / * 

' ^ Evaluating the Forecasting' 
^*ec.ord and Prospects ' '^ . - 

\ Forecasls must be prgpcrly evaluated if their makers 
ire to learn fr9nl past errors and if their users-are to.be 
able fo discriminate intelligently amongthe^^ailable 

' 'sources and methods.. For a long time efforts to'lest 
economic forecasts systematically have been lagging 
, 'behind t!fe 'production .^f' the forecasts, butV'the 
♦resulting seqous, inbalafice is' being gradually cor- 
rectedJ^ - • 

In principle th^ decisionmaker who knows the costs * 
of acqifiring and using the* forecast and the returns 
attributa6le to it sfiould .be abler to qvaluale the 
goodness of the forecast exactly in retrospect. But sucly 
• knowledge is rarc,-because is it difficult and iostly'to 
develop TuUy the information required. However, it' is 
often possible to measure meaningfully the accuracy of 
W forecasts by comparing^ the predicted with. ^he' 
-J subsequently recorded actual outcomes; and irsoMriS 
natural to view the overall accuracy of a given^t of 
predictions as. the ^principal single, aspect of their ^ 
, quality. Othw iniportant aspects of quality are more 
difficult to assess, so UserV confronted with com- 
parable forecasts, tend rationally to prefer thojse fromF 
source which ijas proved significantly more accurate in 
the past. • • 1- 

K> -tf^ ' *- 

. Ideally, forecasts should be unbiased and efficient; 

that is, their average trror shoujd be approximately 
zero (no. systematic under- or overestimation), and 
ther?- should be no significant correlaftion between - 
errors* and forecast values. This, is because^thcr-^ 
forecaster should learn f com' past errors how to avoid 
bias and inefficiency. In practice, however, many__r 
economic forecast series are not long enough orjiot 
consistent enough to permit suocessful measurement 

. of, let alone correction for, the '•systematic'' error 

^ components. • • # 

. Whenever possible^ it is desirable. tp study the., 
average performance of a forecastthjg source, model, or 
method*' over a reasonably long stretch of timp^ 
including diverse ecortomic developments. Isolated 



successes or failures in forecasting. can be due more to ' 
chance than to the quality of the forecaster'skskilisllnd 
_toolS;. Also, individual predictions can suffer from 
excusable errors;^ iJi assumptions about exo*gehous, 
perhaps nonedonomic, events; or, conversely, they can 
happen lo be relatively precise in 'spite of being based\ 
on wrong premises (i.e., they can be "correct for'wrqng-- 
reasons,** which usually. iny9lyes offsettfng errors). 
However, if a forecaster's, recbrd is poor on the average , 
4iyer time, it is unlikely to be so only because of 
consistently wrong assumptions (and, if it w^re, this 
would hardly be an accepfeble excuse). 

Judgingvftohi the results of recent studies,^^ forecasts 
. of GNParicnndustr^l prodifii^qn ma^e latein theyear 
for the year ah^d have foi the most part been more"' 
accura^te than simplc/fextraprolations of the fast level or 
chaAge and p'rojeclloni of trends and of relationships 
* .between present and past values of tfie series in ' 
- question. As a very general rule, the* averages and 
dispersion of- errors in economic short-term predic- . 
tions ({ox\on^0k\\ quarters aheaci) increase with the' 
time. span to the target period. Forecasts for *one to ' 
three quarters ahead arc in most cases better (in 'the 
sense of havin'fe smaller* average errors \^itliout regard 
^ to sign) thak many t^jpes-of mechanical extrapolations, 
but the Jongcr forecasts .within thife examined range are 
often ^orse than the products of the more effective of 
tlife emplo^eii benchmark models (autoregressive and 
trend projections), fjresumably, each of the^ various 
ingredients or sources of forecasts, suchas signals from • 
anticipations surveys, pyclipal indicators, econometric 
relations,- and the forecastec's judgment, are subject to 
a.deterioration with the*lengthening of (he precjictive 
span. • * ^ ^ 

*— ^any forecast? tend to ujiderestiniate the growth of 
th^ economjr, that is,^they predict too small increases in 
^uch comprehensive*series as /teal GNP, employment, * 
and industrial production. Inflatipn also is often 
underestimated j^hicfi adds to the error^ 6f GNP and . 
components in current dollars), and changes in jirice. 
^eveUndexes arc in general rather poorly preditted. .V " 
The tbsquency of such errors^ suggests to jome 
observers that forecasters tend to be too tinnd or- 
cautious (which, in a growing economy, mucK of thfe 
time wojuld amount^, a relative pessimism o^treal 
growth but optimis^j^n inflatioji). 

Errors in predicting percentage changes in personal ' 
^consumption^ expenditures tend tj» be considiJcably ' 
Smaller than ' tho^e . in ccM'responding fpitcasfe 'of , 

pnvat*6 investmest outkys, while errors in predf^ing ' , 
•government spending tend to be of intermediate size. . 

The forecasts of total GNP are often better than those • 
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, of most major GNP components from the same source, * 
which indicates a partial .cancellation of erYors fpr the 
compo?ient^ ir! sum, smoothlv growing ftggre^ates, 
such as consumption of nondurable goods and serv ices 
(which account for a largaparjt ofGNP), are in general 
much more accurately predicted than the more v olatile 
series, such as several major investment categories, 

» particular!) change. in inventories. To be sure, the 
former variables are easier to predict than the latter, 
being much more amenable, to- satisfactory ex- 
trapolations Thus good trend projections for con- 
sumption arc better than some economists' forecasts; 

^ which suffer from underestiQiation errors. Changes in 
the les*s growth-dominated more fluctuating series 
/itc seldom • systematically^ under-estimated (or * 
overestimated), and here the forecasts'compareon tlje 
whofc more favorably with mcchaniqal^extrapdations. 

Forecasters face problems of varving nature^nd,' 
difficulty in dealing wjth diffej'ent tvpcs of economic 
change The pVevalence of growth trends in the 
economy - makes it relatively safe to predict the' 
continuatioti of a business aatpansion througfi hiuch of 
its progress, but a reasonably accurate forecast of when ' 
a current expansion is going to'cnd is har<i to m'akc, 
even over a rather short spaivpf lime. The declines in 
th(r comprehensi>i series of income, ^output, and 
spending are much leSs frequently Underestimated than 
the increases. Ma^y jire initially missed, find some' < 
turns are predicted that do not occur. Forecast? of 
troughs are in general better than those -of peaks, a 
. tenjiency whiclrf can be explained by the distribution of 
'durations of expansions and contractions.- On the 
3'^^^^-! the ^bUity^^f^conomists to predict tlie dates of 
turrtingpoints several months ahead must be rated as 
rather poor<evenrhough they are apt so recognize ' 
'these- events nfbre proinjnjy than other observers of , 
busipesvand finanQial developments, and even though 
e^trap,olations tend to be considjerably worse -in this 
regard. ' - ^ *% i 

M i$ difficuh to determine whether the accuracy of 
" macrocconomid foi'ecasts^ ha-s' improved or' 
de^noraled over the years S^meijjomparisons suggest 
. an improvement, since the errors declined relative to 
the levels apd changes m the prediaed serie^^(even ' 
thoMgh they increased, intertris of dollars). '"^ Bu^ the 
resillts vary for different forecast sets an(J criteria, so . 
no clearK:ut conclusions emerge. ' ^ 

. To establish wh^it the forecast errors are is necessary 
but far frqm sufficient for understanding what makes 
them what they are and thereby for learning how to 
m^ke or choose better forecasts. Thus measurement 
and <;pmparison of the errors ought to befollpwed by 



qualitative ajid quantitatfve analyses of.squrces and 
causes of errors' But this - requires much,' more 
information on how the forecasts are produced than i& 
.available for many types of economic prediction. 
Detailed information of thfs sort Is.scarce and costly 
and diffieuljt to assemble. Most of th^ forecasts are of 
the eclectic variety favored -by Business ecSnomists, ,* 
•> they use in varying combir\ations models of economic 
relationships, anticipatory data, cydical indicators, 
and judgments about the probable effects of recent and -m^ 
expected events. It is usually very hard, even for tn^^^ 
forecaster himself, to deconipose and reconstruct su^* 
predicttons in nilmeriCal detail, and the cost may often 
be prohibitfve. * ^ - \ 

Econometric forecasters use models that are much ^. 
more specific, expHfti^t, and fcfrmal. However, they 
must project the ex'ogenoiis variables, and thpse 
predictions are essentially judgmental though often • 
derived with the aid of various "extrapolations. In ^ 
addition, the ex ante forecasts in this class typically 
incorporate judgmental adjustments pf t^e computer 
. ^olutiqns'of-theTfnodels. Data on these inputs to, and 
alterations of, the models are frequently unavJttkrble or 
incomplete. They need to be systematically recorded 
and analyzed in the interest of better understanding of 
thr-performance arfd potential,of econometric model 
forecasts. ' ' ^, 

Where the informat^o'l has been collect-ed, the 
analysis indicates th^t the forecasts have been in many 
cases substantially improved by judgmental ad- 
justments of Ihe model^.*^ Errors -in the specifications . - 
of the models and, in the forecasts^^f the exogenous 

^ varia*bles often caiicel each other^ or are offset in^ 

, various degVees^ by the adjustments made. 

The ex ante forecasts with econometric jnodels are in 
most of the examined instances morf accurate than the^' 
noneconometri<;for^casts, but thecTifferencesare small 
a|id the ^videoce is limited and inconclusive. It is clear 
that many of these forecasts are as much a pr9duct of'v 
their authors' judgments and other informatiqn (p,g., 
from. anticipations surveys) as of the formal models 
used. These models^ despite («ome say because oO their 
relative complexity, do not confer upon the 
econometric. forecasts a definke, Consistent advairfage 
over predictions that are derivect by more informal 
Japproaphes. But this is not inconsistent vvith the view, 
which • I shaije, that the ^interaction of the 
ecdihornetricians with^ their models, can be -highly 
instructive^ 5ftd rewarding (in Torecasting as in other 
services that the models can help provide). 

The participants in the quarterly ASA-MBER 
surveys (see footnote 3iabove) a ra* regularly asked to- 
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, rank the items in a short list 4)f general forecasting 
techniques according to their Wji . working 
preferences. More than half of them rank as first the 
•**informal GNP model.** in vyhich 'the major expen- 
diture components of the gros^ national product are . 
predicted in varipus^ ways, combined into an overall 
forecast^jind then checked and adjusted for plausibili- 
ty aod consistency. Most forecasters also report using 
leading ^ indicators, anticipations survey^,' and 
econoipetric models. JBlit none'of the* listed approaches^ 

. .enjoys a general and regular preference of the survey* 
participants, suggesting that none is expected to prove ♦ 
consistently superior to the others. Rather, the 
foreqasterS distinctly favor using the several techniques 
in >vai^ing combinations: * »^ • 

Conceival?ly, the eff^ctivoriess of forecasts could be 
such' ^s to seftously complicate their eyajuation. 
Forecasts may influence economic behavior* and 
thereby either validate or invalidate themselves. Tor 
example, if almost evwyone predicted better econoifiic 
conditions in tfie period ahead, this veiy' consensus of 
' optimistic expectations could help stimulate the 
economy. Or,xonversely, if the governnienV accepted 
the forecast thaj fhc economy is threatened^ by ' 
recession, it would probably adopt poUties'designed to, 
avert th^t undesirable outcome. However, it is easy to 
exaggerate or misjudge sucA feedback effects. Jn the* 
United States,^ changes 'in GHP and other 
macrov^riables/hat are predicted by different sources 
for a given period tend to show sufficiently large 
dispersion to.suggest tha^no Single forecast is generally 
accepted, Cofe«/en//v superior forecasts evidently are 
hard . to find. S^me predictions are much more 
influential than others, anc^the special significance of 
those issued officially by the governmcBt is widely^' 
recognized. But the government forecasts, too, are at 
times much dispi^ted and. occasionally ^tound* less 
satisfactory than many private forecasts. : 

Moreover, the effects^'^on the economy of 
macroeconomic— monetary and fiscal—policies also . 
have been freq;iently overstated* An important reason 
for this is that these policies operate with substantial 
but complex and varying lags. When ^ too mucH is 
claimed for the policies, the«public^at large is led to^ 
expect standards of both predictjon and performance 
that economistsipresentlydonot icnow how to achieve. 

So faf asj cin tett, very little is known about the 
accuracy and other-measurable Characteristics of long- 
term forecasts. Ex post assessments are few and 
fragmcntfiry here— much niore limited than for the • 
short-term forccasts.'^Indeed, the yerificajion of Jong 
projections is particularly difficult, and not only 
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becaiise of their far and wide horizons,. If; several 
conditional projections based On c}ffferent assump- 
tions;are provided, which of them should be treated as 
^ preferred?-THe answer is apt to be uncertain or 
arbitrary^ unless given ex an/e by the Corecasler himself 
(who^ftei? neglects to give it,or is unwilling or unable 
to). Some long-range estimates are conceived as 
optimal targets for policymakers, others as judgments 
of what is likeiy to be achieved. Are the formeq^better*'' 
because they are morp aijibitious, or are 'the' lat]^r 
'^better" because they are more re^istic? What ab^t 
tjie role in. these, projections of **noilecon'omic*^ 

* developmehts such as WarsJ whose occurrence may be 
too frefluent to be dismissed as "unforeseeable**?* 
Should predictions of the economy's trends include 
some systematic allowances for such factors and^ if so^ 
how are they to be made and evaluated? 

Many of those engaged in making such appraisalsof 

• long-run prospects avoid the very terni- **fqrecast.- 
^ Thdy say^that ih^ main test of the goodness of their 

"projections** {a widely fa vored.term) is how^well these 
a^ist in pul)lic and private decisionmaking. £x post. 
accuracy certainly, need not be a satisfactory indicatoi^'^' 
of this ability of the proj&tioris to help users^HoWwfell 
the trends in. target variables for ec6nomic and 
business planners and policymakers are assessed-oVer 
peri9ds 16ng.eriough to absorb the lags, with v^SHSlrthe . 
relevant actions are undertak€;n ancf put into- affect 
may depepd as much on.the performance of those who 
• decide and act as pn the foresighrlnd influence of 
thfise who p?[pject. But how are we- to evaluate the 
usefulness of the projectionslon this,basis? The task is 
^ . presumably important, 6ut it also seems difficult and, 
^ unfortunately, hardly tackled. 

These reflections indicate that' analyses of' com-' ♦ 
parative accuracy of long-term projections 'should 
prove instructive and are muph needed— but aUo.tha^ 
they are likely to. be^miye difficult to- execute and " 
interprer and are less conclusive than similaV te^ts for 
the shorter forecasts. Such appraisals, "kmon^ others; 
can tell us*somethin^ about what the'projecUons ought ^, 
^'"^ 4^ example, optimistic ' 

assumptions^Df lov^'-rates of inflation appear tabe the 
main cause of^underestimatimi in some 'GlsiP and^ 
related pr6jections;^the coifesponding esUmate^s 
constant dollars ar^ not saJbiased.*^ /\ review of five- 
year and ten-year projections of constant-dpIlar GNP 
accounts and labor unpitf data fromla large §ource of ' 
detailed estimates of this sort suggests tjjat they are' 
often much more accurate f9r the overall aggregates' 
than for the *more volatile coniponents. Jhc projec- 
tions for total GNP, perso^al consumptjon, tdtal labor 



• force, ind emjjloyment are ericouragingly close to the 
actual levels (Nvfthin ± 6 percent): Those for residenfial 
construttiop, inventory cl]ange%nempl<5yment, and 
armed fprce§ series that vary a great deal in response 
to cy^U^al factory and changes in the international 
situation, are generally rtiych poorer and in- some 
cases grewly (40-60 percent) off^he mark.^o . . 

In ^.adiliti^n to svcji ^projections, which are/ 
- numerous! sonfie "Idng-ran^e forecasts haW been 

• produced I with ''th& aid of aggregate . econometric 
models And input-output models of sup^jy connec- 
tions amon^ -the JSation's" industries. If (he quantity of , 
each input per unit- of output is treated as a.structural 
constant (whi6h implies constant returns to scale and, a 
particularly drasticgassumption, absence of substitu- 
tion among inputs vvhen relative pOces change), then a 

* system of finear equations can be set up de§cribjng tbe 
interdelTcndence between the ouyjuts of the different 
mdustries by m^ns of ^.hese ''technical coefficients"'of 

^production Such a mo^el' can be used to make 
conditional predictions of the* valii^ of industry 
outputs, given estimates or projections of the "bill of 
gopo's," that is,' of purchases "by. 'ftie autonomous 

/sQctors consumers, governrfient, an(f foreign coun- 
tries Probli?ms for applications of this apprijach to, 
forecasting arise mainly from autonomous and price;- 

• induce^l changes in '(ethndfogy (which can invalidate 
the estimates of th^ technical input coefficients, 

- especially over longer spans of time), and Jrom 
variations in demand and, cdasequently, in capacity 
utilization (which may be tj-oublesonlie for the.shorter 
predictions with such models).^^ ' ' * ^ * 

Eponomic growth depends ort scientific develop- 
ment, techndlogiqal progress, social innovations, the' 
resulting charnges* in conditions of life, the feedback 
effects of these changes 6a the demand for and supply 
of advances in science ar)d technology, and so^'orr. 
Thgse are complex sequences and interaction? even on 
the national level, ancj.'th^ ace further cptnplicated by 
international inequaliries, rivarlrjes, arfd cooperatipn. 
Hence it is not astonishing that the pr<3cess corttinues 
to generate many unforeseen surprises, which have, 
both positive and negative implications.^^ Economics, 
' long ago labeled a7*dismal scienqe^' b^ecause of it*; stress 
ot^ the limits to growth, has lately been ac(?used of 
promoting ra^id growth Vhil^ neglecting the^ grave ' 
ccolojgicaMamages involved in the process. Jhe charge 
seems to be "applicable ^o some writings of S( 
economists *but aU6 und<ily generalized arid simp * 
in at least, its more extreme vdrsi6fTS. 

It IS jMsl important to consider thelj^v^fse error 
which j^fvades some re^nt long-rang^ecoiitjrpic 




projections by noneconomists. Th^e appear to revive 
a simple Malthusian mbdd and over^empha^ze the 
danger of ij;nbalances caused by growth by un- 

^ deremphasizing the responses to them ^through 
changes in capital accumulation, techi'iological im- 
provements, and demographic variables. As a result," 
both the need for and the potential of economic growth 

• (which pan avoid majoj" e^ccesses and distortions) tend 
to be underestimated. In the last analysis, these error^ 
derive from the>widespread tendency to assumey^hat 
the demand and supply' functions of all sorts are 
inelastic, in parricular with rijspect to changes ih the 
price 'structure., , ' '/ \ 

I shall not attempt to forecast the fujure of etonoiffic ' ' 
" forecaMing; but the preceding doe^cbntain some hints 
at what the prospects,* a^ least for macroeconomic 
prediction, might Jbe. There are undoubtedly limits to 
. , what sbcial and economi^orecatsting can achieve in 
our puzzlmgly mixed, stochastic-deterministic uni- 
verse, wlierc human behavior (individual and.groupj^ 
is variously constrained- and jet irt part vj^luntarily * 
'de'cided, so that generalizations about its causes and^ 
consequences are always tentative and' of uncertain 
validity over tirpe. In fact,-th^se limUs are prob^ly 
' ji more narrowly drawn *!han a great mapy ^Jeople, ' 
" presume. But'fo'r several reasons I find if^4iffiicult to 
believe that present-day forecasts' in ^economicsf 
especially those, with, short and inteirrjcdiate spans, 
\already approach the theoretical uppec -bound of 
perfectibility. . ^ / ' ^ • *. 

•^^ * S^QreIy,t macroeconometnc/models are in part 
/ tnisspecified and cap'able pf^eing imptoved in tliis 
regard and p'erhaps also by better estimation techni- 
,cjues. It should be%possibkto desjgn more informative 
^ 'surveys of business apd consumerTexpectation^'and 
utijize the resulting c^ta mor^ effectively in tl^e m'qdels 
and in combination with other forecasting t^hljiquds. 
Current work yOn business-cycle .and growth-cycle 
indicators su^ests similarly that farther significant « 
advances a^e'possible on this fron). Mo^e generally, 
richer, ^ter, and p/ompter reporting on qurrent 
economic conditions cguld contribute very significant- 
ly tcmejntprovement of short-term forecasts, whichnn 
turn Stiould help raise' the accuracy, .of longer 
^ rojections. As . better extrapolative • techniques 
^become available, they too oUght to provide Useftil 
tools and inputs in the prediction process. Last'but nof 
lea^,-fbVj6casters often can "leanp from past-err<5rs" 
and, o^ ma^ hope; wiil.^^ . * 

In sutTi, there is much 'ne^jd and 'much room for 
iniprovements'^of data, models, and. methods used by 
economic for-ecaster^. Jhefe are grourtds to expect that ' 
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progress will occur in its own good time, but ft need not 
Strong and steady. High promises and expectations 
shouiiK^ avoided here, ^cause they are not well 
: foundcd~W-rtsk--iicedless-dbappo'intmcnts^-^ 



topic 5; bot\i are very complex ^foblemj that are., 
likely to require intensive and sop^histica ted research 
.techniques— theoretical analysis, simoratfoflsj new 




Sug^estiph^ltor Research 

* ^1 have outlined a number of problem^^ii^guntered 

^in the wide area of theoretical and empirical stjidy arid 

practical activity that was surveyed in this paper. A • 

more detailed .^^x^osition |s[ beyond my present A 

purpose. In cohclusion; however, irnr^y be useful to 

identify several broad' topics for fufthex research. At 

least jthose, concerning -^hort-term macroprediction^^ . 

have already receivjed sprfbus attention in past studies, - 

but each of the items in* the brief list that folloAvs is 

believed to -require ' a much more ext^sive. 'and ' ^ 

systematic effort: , 

* " •% ^ ' ^ 
1. Criteria' and metfiiocis of forecast-evaluation (what 

standards should be a'jjplied to thfe xiifkieni types of 

forecasts, why, artd how?). - f ' 

Strength^ and weaknesses of different fcfrepasting 

techniques (tlieir detemunation will requife.not only 

cbrnparisdns of forecasts from d ifferent sources but 

^Iso decomposmpn of forr^cast'.eij^ors, study qf how 

forecasts, whiclf ^ombiirft;' various approaches cojn- 

Vpare with "pureT^pxeaicjions frorn^well-d^fmed 
ben9hmark inodels, etc.). The\jelation between 

. ecohometri5i|8d jujigmental forecasting is a part 6r 
aspect of this' topic, which is of special interest to 
many practitioners ahd researchersf 

3. The aactiracy alid useftilness of forecasts as a> 
functiqn of the priedictive span (considerable work* 

'Jhas beeh <lone on this .problem for ^oil-term 
forecasts, ^nd further analysis is particularly needed 
for longer projections §"s p.art of item 4' below). 

4. >\fisessmeht of imermediate-^ and long-term 

• economic proj^cti0n|— a comprehensive afiajysis of 
.,theiPvaccuracy and oti^r>pcoi),erties. ^ \/\ 

5. ThetoIc of exogenous and.en^ogenous factors in 
Economic forecasting (as related to the important - 

' and'much debated question of the f oieof exogeftbu^ 
arid Endogenous factors in economic gro.wtli'"and . • 
.fluctuations).'^ ^ ; k..^ ' / 

6. Interaction,^ of fofe^^sts^ realizations, arid jpolicy' 
dhygsfAi-feedl)a(^^ (this has many liijks to \ 



. data coljectiorls, an4^ mte^ffltional compafrsdni^^' 

7. Strengths and weaknesses in- fprecasting different 
economic variables and pi;6cesses *(?.g., pijgjes, 
unemployment, and inventory changie are important 
variables that are predicted pdbrly compared vJith 
GNP; should th?y get a larger shar^ of resources to 
'be invested in forecasting. studies?; how can their 

* forecasts be improved?). ^ ' ' . " * 

8. Systematic collection ofa representative sample of ' 
reputable ante predictions frpm th^ main 

"econometric model builders, professional business 
forecasters, etc. This mvolves periodic, properly 
designed and evaluated surveys which would 
prevent thfc gaps in the rpcord tliat are frequent in 
data for past forecasts and tha't irtipede research. 

9. Extension and improvement of information iieedbd 
for more^ effective analysis and forecasting of."" 
economic conditions. Sevefal in^rr^lated data?^ 
sy^t^ms shou'ld^;>,e^onsi<J0•e^^^ ^^i^i^g!! 
cyajical indicators, anJicifSatiojj^jrv'^S', nOTonal 

^income aggregates, monetary, financial; price 

* statistics, etc. 

IG.International comparisons *o^'experiei% w;th- 
different types .of Economic forecasting. This would 
extend substantially the range of the. ayailable 
njaterials and evidence and>sriould be part^ularly 
helpful in deafing^with sonie of the other problenjs \ 

. (e.g., items^6;artd7 above).,, .... ^ - 

Jhxixs clearly a^Vjery ambitious, though by no means 
alWnclusJve, agenda^ It involves problems that lend 
themselves to,, arid ivarrant, comprehensive research. 
The choice. b^etween th^jlopjcs is als^ri^([le"difficuit by 
their ^eirig inlerrelated (though, of course^ not 
inseparable), in past studies, topijcs 1, 3; and.8.«: 
probably account for the largest share of the work ' 
dbne-arid topics 4, $, and 10 f6r,the smallest. Feasible' ' 
I'esearch strategy niay ,^yell require a moreTs^lectiy^* 
approach. If pressed tofcw^onrpattersof theg^^^^^ 
direct interest and probable returrf fo,,|)roducersjmd . 
users of forecasts, I wotild opt foVitems 1, 4.1^/ana 9- 




' There is na space here to pfovidc a historical perspective on the 
evolution of econd^mic forecasting, For this backgrounds, with* 
^ references to. literature, "see Victor Zarnowitz. **Preiliction abd_L, 

Forecasting. Economic^ International Encyclopedia of the Social 
. Sciences. Vol. IZ (1968), pp< 425:39. 

^ In particular, there are n^ totally 6idogenous econometric 
inq^els sonTe variables affecting economic activities are determined 
in large part by noneconomic or other factors, andthcir values must 
be estimated^ or assumed outside the m6del. (Tliese are the so-called 
exogenous variables: see the discussion of the c?bnometru:approa,ch 
below.) ' , 

» The ASA'NBER Quarterly Survey^ of Economic Outjook 
(conducted by the Business and Economic Statistics' Sectfon of the * 
American Statistical Association and«cvaluated by the National 
Bureau of Economic Research). Sec below. • 

* Fof further discussion, see the reference m footnote 1 and V. 
. Zartvdwitz,**Fp recasting Economic Conditions The Record and the 

Prospect." in V. Zarnovvitz (cd.); The Business Cycle Today • 
York- Nafiional Bureau of Economic Research. New York. 1972), 
Pp. I83-239.- J " . ^ " ' 

^"^^^^ J^-role of random impulses ni propag^ing business cycles has 
■^tn ^given much attention in; recent simulation studies of 
aggregative econometric models. See Bert G. Hiekn)an (ed.). 
Econometric Models of Cyclical Behavior (New York Natiinal 
Bure^ Of Economic Rescarch.'New York; 1972). ' , , • 

* G E Box .and G h M. Jenkins. Time Series Analysis. 
Forecasting and Cohtrol. (San Francisco. Holdea-Day. 1970). 

'As shown by the US. Department of Commerce sampfe * 
- surveys. .. , . . > ,* - 

* The mam example are prices of ctjmmon stocks? which 
accord ing to many recent studies are traded in efficient markets arfli^ 
follow random walks Fofasummaryof these studies, see James H. 

• Lorie and Mary T Hamilton. Th^ Stock Market. Jheories and' • 
- £v«fewcf (Homewood, 111.: R. E). Irwin. 1973). ' 

* The principal investigatorpSvere Wesley C. Mit'chdl and /CrnTur * 
F Burns inll938. Geoffrey H Moore .in I?50>and I960, and Mopre 
and Julius Shiskii/in 1 966 The revisions and extensions of the list of 
indicators have been prompted by thcappArarice of*ne\y data and 



FOOTNOTES . . 

'5 For references to literature and current work on the assessment 
of predictions m economics, seethe repbrtscited in footnotes I and 4. 
.abovfi-apd aUay.*2arnowiU^Ncw-PUn&^nd.R«uUso£.Rescai:ch-m 
Economic Forecasting.** 5ht Annual Report, National Bureau of 
Economic Research (Septen^ber 1971). pp. 53-70, 
' ' The foUowmg is a bnef sufnmary of selected findings, stated in 
general,, largely qualitative terms, of Reports published by the 
National Bureau of>Economic Research since 1967. The .principal 
authors are G. H, Moore, Jacob Minder, V. Zarnowitz. Rendigs 
Fels. R^sanne Cole,*Michael K. Evans. Yoel Haitovsky, and others. 
In Europe. Henri Theiland'his associates have produced, since 1958. 
a large. body of analysis directed to both business surveys and 
econometric model forecasts. 

'"''For example, one l^i-^e collection. of annual GNP forecasts 
shows mean absolute errors of $7.5 billion in 1957-1963 and $9.4 
billion in 1964-1970. these represent 32.1 and 17,8 percent of the. 
mean absolute annual changes in GNP durmg the two- respective 
s6ven-year periods. 

Technically, these are modifications of the constant terms of the 
model equations. See M. K. Evans. Y. Haitovslcy. and G. 1. Treyz. 
assisted by V. Su."An Analysis ofthe Forecasting Properties of U.S. 
Econometric Models,^* in Eco^iometric Models of Qxlical Behavior, 
op cit.. Vol. 2. pp. 949-1158. 

Gerhard Colm and Peter Wagner. Federal Budget Projections 
(Washington, D.C.* The Brookings Institution, 1966). The authors 
present annual Estimates (as of February" 1965) of toNP in current 
and in constant prices for^iscal 1965-1973 and related projections of 
government rivcnues and expenditures for 1968 and 1973. Already 
ii\ 1967 there were indications tljat the jises inj&NP and Federal 
spending- were going t\ be strongly underestimated in.the'se 
projections; see the review of .the Colm-Wagner bpok bV V. 
Zarnowitz in Journal of the American^ Statistical: As^iJciation, 
(December 1967). pp. 1500^1502. As then^noted*) jheseirrors were * 
related; to the unanticipated scope of the Vietnam War, but this did ' 
not make them insignifican>or otherwise avoidable. ^Fof.it seems 
that *normar conditions are never re^ly assured and unfoS 
events seldom fdil to occur. Conckivably^overa period of 5^10 yw 
the net effefc'tTof limite'd w^rs and other such exogenous events coul^ 



improvemcntof old data, the accumulation of knowledge about thsf./- prove transitory and weak, but historical evidence provides no 

C«»ri«»C a nH th«» nrru«^«CM tVlAV r*rtr*«*nt on/I tk^fm/iMnoAP In ^rflyil^vtyi.; it.'-y^'r l.-^l ...1 _ t ti I 



series and the processes they represent.^nd thfffijcreases in efficiency 
' of data processing. Therj^views resulted in many significant changes, 
but the C9re ofthe list remained rather stable' in terms of economic 
processes' Scc'G y Moore and J.-Shiskiiv, Indicators of Business 
Expansions' and Contractions (New Yorkr National Bureau of 
Economic Research, 1967). ^ 

*o Perhaps ^the most representative* exposition of this idea is 
Miltqn Friedman and Anna J. Schw^rtzT "Money and 'Business 
Cycles,** Review of Economics and Statistics. Supple'ment ( February 
1963), pp. 32-64, - ... 
' Thtfse developments are variously attributed to cf^hges in ( 1) 
the strivtul-e and institutions of the.econpmy. (2) ccbnomic 
knowledge and its policy applications, and (1) public attitudes and 
expectations. -SotJie of these changes, however.'^seem to.have at the 
same time strengthened the forces of ^inflation, which mgkes them 
partly destabilizing. 

'^S^c Use Minii^Datihg Americaif Growth Cycles.**, in The 
Business Cycle today, siS ciUd,^ pp. 15^-^2. ' . 

A closely related distinctioji is between alternative hypothetical 
forecasts (e.g , of GNP next year, fuming IS.or 10 perccntincreases 
in government expenditures) and jK tingle preferred f9recast (that 
government expenditures will btr^h percent and^^NP^will be such 
and such). * ' ' , 

'f In ahy particular periodHhese ter<th$ of course may differ from 
zero, even though their expected Values are zeror ^ 



sound basU for predicting this as the most probable outcome** 
■ p. 1502). ' ^ T ' • 

20 Center for Economic Pjrojw^Ons. National Planning Assotia; 
. tion. Art Evaluation of Prior "N^* Projections, National/ Regional 
Economic Pr6jectignsScrie5,'Report No. 67-4-2.by Morris Cobfcnx 
(April 1967). As imjjied by the above results.andn^tcd in thc NPA^ 
T^port, **To some extent offsetting biases in the components result in,' 
* projections for the aggregates being close to the actual.** 

2» Jnput-output analysis was developed by Wassily LeontieCand 
first presented"]!! 1941. For^n application to long-range forecasting^^ 
see .Clopper Almon, Jr., .The American Economy to 1975: An 
Interindustry Forecast {ffcv/ York: Harper & Row, 1966), 

Simon Kuznets^ Quantitative Economic Research: f rend and 
Problems (New York: National Bureau' o^EconomiC Rese^h, 
1972),' see particularly, pp, 66-70. •* ^ . ' 

" Clearly this requires tjiat forecasters develop, good record- 
keeping habits, so that tHby can accumulate knowledge of their own 
past practices, successes, and failures. ' ' , , 
^ 2* Myown work having dealt maiply with this subject, 1 am much 
better acquainted with it than ^ith the other si^divisions of 
. economic fx)rtfcasting. 

2* A bloscly associated set of questioliS concerns the relations 
between forecasting .in economics and in other pertfrient. fields: ' 
technology, sociology, psychology, and politics. * . , 



ERIC 



Chapter 9 ■ : ^ r - ■ 

A Re$ource Allocation Tool 



f or i^l^cisioh maklhg 



Marvin X Cetron 
; ,.and ^ 
♦ George Foster ' 



The PrdbleiTi of Resource J^llocation 

The idea of applying a precise rating system to 
research and dcvelojpn^^ent was, until fairly recently, 
highly $aspcct-^dmehow anli-ititellcctiial. .fhe'old 
steiTcotype of the independent researcher fpUSTwing his 
private^staf diclfhard. But the histoiy of the past 30 
years has sounded the death knell of this romantic 
approach. Wijrld War II, Sputnik,^ and the Apollo 
moon program — not to mention the new worlds of 
tlectrons,- medicine, and transportation— hkve all 



usually too big to keep in one man's head. Datd inputs 
come from areas completely outside of his^dntrol. the . 
inputs involved multiply rapidly to theSmdretls or 
thousands when an ailpcatioii pfp.blem iF really sub- * 
jectedJto careful analysis. ^ 

It might be useful, at this point,, to backoff iandjtake 
a look at how these problems were usually l^andlcd in 
the pastA A familiar approach was to take care of ^hc 
**squeaking whecl:^ Spmfe requested reso^irces were cut . 
from all estimate^* Theri the manager could' sit back • 

made science and technology into a bigbusiness of *r<^ '^''T'^'"^ ®" ^'l^'^" 

mertdousi:ampMty.Theremust.bealogical/^tiqnaN^^ cnes of anguish, he would 

.way of selecting the tasks to be worked on and the Re- 



sources* to be expcnded.on the*effort» ' 

As the sco{)c of the job of allpcatii>g.technical re- 
sources becomes larger and the complexity increases, 
more and more factory must be considered to arrive at, 
an effeiftiye decision. The point is soon reached ^^re^ 



,thcn restore some of the resoyroes ^withheld. When he ,^ 
reached. his budget ceijing, he*simpiy.sh3^gj^. - 

^ :^;nothcr comi^;ap||r^^ 

:^:^b§«t|hMt|^ 
funding J^rthc^t^^^^^^ v^gr 



needed. 



iChg easy.appro;^!^^^ 
^,dejje|ppmenri^^ 




J&ft^;why^t funrf ^ 
^ j)roje<nsr^dyocat^^^ 
/n©?dfor:^i^I>t8if^^^^ 



The s^uttipft especially difficult whea ,^ia*iy 

researoli'^jttd dcvelo'pincnt projects jnust^ bfc -dpnsid- 

ercd jtor rhciti^ijtolnafixf d ^ 
- f^byraj ccilingi 'PnonticVnM^ be jsft or decisions^ 

made cprk^rnjng which pro^l^ to back and which to 

drop orclclay, J*tuiietom cfforis are intpjrtelafcd with 
t rcgafdioti5nc>5^qurcc5tTc%ui^^^^ 

ble fechm*ca|trtniifiM:,^^ 

with regar4lEo the toUJt^^ 

turer, a^seryice industry/a^Si^^ - 
univemty Sboratoi^ tJ^ '^rpxAk^ ^f^^^^^^^ 

the greatest layoff from4t^ re?fenve^^^^ 

, ^- 'V. V jf, 4«^p^^*^-hand<>ut$^^n<f^^^^^ 

Whajt altemate method^ krb available for helping to . ♦ ifepresscd^ <ccii5t^m|]^?t^ 
make iHocatjons? How do you evaluate them? T^c . tiicre^scd i^spurcysjc^^ 



basie^poTQt ii tbai the resource-allocatioD problem is 
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, Finally, there was the committee approach, which 
freed any individual manager from resource allocation 
decisions. -The cdtnmittees called the shots— 

were. Too often the committee* clid not have, enough 
« actual experience in the organization or sufficient 
information upon which to base its recommendations. 
, Its members, especially if it was an ad hoc group or 
from outside the organization, could avoid responsi- 
bility nicely since they did hot have to implement their 
recommendationsr'This is not to say that committees 
are never ijiseful. \ . * * 

Obviously, these allocation metHods are neither 
^jcientific nor objective. Anyone vfho has lived with/ 
them knows that they/nust be supplanted. An increas 
in the number of reports and recom^nendations tliat 
can bedemai)de(i of every level in thu research andrde-* 
^.^elppment organization dods not helg the situation. 
Mqi|f^d^ta without a system for using t hem on^ com- 
pounds the manager's problem. 



The Basics of Resource Allocation 



. A more realistic • alternative is being built b* 
specialists in operations research. Information 
assembled by them can be used to assist managenal 
judgment si^iificantly. This is the point where quaiitit- 
ativb evaluation teci^niques enter the picture; Each 
jimjotasjKCt of a pf^^ can be examined, fir/t sep- 
arately, atnd then a^ becomes interrelated to. 
^competirig programs. 'litems such as timeliness, cost 
y ^u|itity^or payoff, .cpnfidenp^ Jejfcl. or jisk, personnel, 
and faciUties cah^bc evaluated specialists in each 
, fi?^ and t^l pictilfc made available^as a basis for 
' HC-<.^^^^^?*^M^^ identified %na problems 

V 1' -'^^S^f^B^^t^j^puts can be accurately recorded, made 
. clearly yisibttv ^nd analysed to^.help make* the final 

JT? . .yTh4 uscj9f;fliian^^ methods leads tKe^ decision- 
' .''^^^ prot^ss'to .formal analysis,' much as a;rese'^ch 
emjplQ^^ .fQIW^ analyti technique, 
krtd values jSif decismptnak^ 
''^ '^com^ ap|^f<^nt ajnd can tfien be ahalyzc4jnAn objciq- 



^^4^1^ tivr^ Fci'rmaliza^ti0n 'of th^^ .de^isjpnnrti^irig 

^^SL"^ ^'I'iJrl^SsliiioiJVs aU considerations Wdaomphcations of 




? V^^^^v^^^ mna^^nCent to 

^ iUcc».ss^oh^^ 
alljfjave 1X5^;^^^ 



once {hey realL^ that what ihay seem like guesswork 

can lead to aiVobjfcctive analysis. Other criteria, such as 

the utility of the rescarcl/to the objectives of the or- 

.ganlzation^r ijsj^^ 

can be r^ed in a like nianner. 

- ^' * / ' ' '/ ^ "^s. 
. 'The>6se of subjective probabiHtics makes feasibtelthe 

incorporation into' the decisjbn process, in a forhial 

and^isibllimy, oi both th^nonobjectiYeand objective 

criteria and variables that/were previously taken into 

jrccount by^thc decisionmaker when he applied hiis 

/judgment to ihe data available to him. 

If several experts ySn a Tifeld were asked the* 'same' 
^guestions, their res^oitses would very likely differ 
somewpt^ Eadh has different assum'^tiojns about the 
conditions under/which the research would be under- 
^ takeri, who would be performing the rWarch^ and hoW 
the/results of the research would be used in the future. 
Hjowever, if several experts .wereinjhsulted on several 
fecific criteria - for evaluation, th^ir. ' collective 
/Responses .would reflect-the best-informed opinions Sn"^^ 
the q^atter, regardless of variations ^tweeh individual 
responses. . • ^ , * 

* * Sonie^ople ask how a collection of admittedly sub-- 
* j^ctive ideas can be turned into. a reliable **objective'* 
tool. They feel that people are fooled into thinking that , 
they have **data" when they assign a niimber to an 
opiniwi oi: guess. Perha)}s the best fir^t answer should 
be that this ^pproacl^ is not feally«new but has been 
used successfully in other fields. High school students' 
^are admitted to universities on the bk&is of quantitative 
judgments made by. teachers. These teachers grade 
about fjye subjects aycar for four years of high school. , 
The different tgacncrs, different subjects, different 
teMs, and different subject matt^^r taken in high schools 
throughoUtthe nation are all expressed in numbers or , 
l^ter grades. Teacher opinions on how to grade, biases 
and prejudgements, oral recitations; and grades on 
ngnstandardized, unstructured subject niajtter and 
tests are all injected into the conglonieration toi^nn 
the individual teacher^ final grjlde iii one subject. HighL,_.L 
school gmde^ for the 4 yed rt$ are then averaged to pro^ 
duce dne number: the -hillkc^^chool average. 
Miraculously, 'there is a go^^tfcttivc correlation . . 
between this magic average and success in college. It is * * 
recognized in jnost cases that this-'^quantitative es'ti^ 
mate*" p| nu|ny judgments is the best indicator di sue- 
* cess in college: . \ „ % 

^ -Since opinion^ and judgnients ate gathered and 
Njflrii^hed by every decisionmaker in one way or 
ttpther, why notformalize this process? Som^met hod 
^ nfust be devised Ipr evaluating opinions and judgnients • 
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A Resource Alrocation Model 



•V 



IpiSrecasting International. (FI| dev^lqped a model' 
..which .enables such'*comparisons to be.ndade. for the 
'Procc$$«s^and Effects Division ofihe Environmei|tal 
Protection Agency. The Processes and'Effefcts Divi- 
sion has a particula^ced for systematic allocation 
procedures bccai|^ its situation is extremely complex.* 
Tbc^scopc of the work is very broad, involving several- 
disciplines in the physical and biolo^cal sciences and* 
frequently the social sciences as well. In addition, 
research isdone in agency facilities and by outside c'on:* 
tractor^ both groups of performers being widely 
dispersed. Such organizational and geographical sepa- 
ratfons impose barriers to ^om'munication which add . 
to the tjifficulties of resource allocation. In addition, 
most candidate projects^vmcludmg many which.must 
be deferred, concern urgent needs. 

These factors serve to illustrate the need fo^a model, 
as^welKfe to imply some of the properties the. model 
must have...These properties are delineated below: 



1 . As a minimum the model should yield a meaningful^ 
and realistic ranking of candi'^^e research projects. 
It shoufd also produce a figure of merit for pipegects 

* whicjt^akes costs i Ato account, since the objective is 
to allocate resources efficiently: . 

2. - The model must be powerful enough to handle the 
full rangc^gf the division's tcfchnical andprganiaa- 
tionai complexities. Projects deiliflg with, for ex- 
atnple, pollution of estiMries in one li^ratory must 
be compared with work at another^site on thermal 
pollution of the Great Lak^ ' ' : ; 

3. The results of eval^atidns and the rationale^bchind 
them must be readily communicable uj^ard and 
downward in the administrative chain. They should 
fit the frames of reference of people.having brodd 
range responsibility as well as tdosi; haying project 

. responsibility. ' ' . . ? • 

4^. The- workings of the. model should be visible and 
compi^hensible and should not^ require a special- 
*izcd . staff for operation. Managers tend ^ to 
distrust^and rightfully so— hidden procedures in 
siioh a critical area as resource aTUocatibii, As a cor- 
ollary, inasmuch as^the model is supposed to aid 
managemtent) it should take into account thdarfac^ 
tors used\to cohtrof the. programs. 
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The-resource'allocation model wWch FI developed 
was designed to i^eet the above-mentioned criferiaV . .< 
The methodology provides a means of relating the \ 
^^cted,.:valu*^o£/,a.^researel\^)rojfc^^^ 
r^irtd by the project. The i||Odel rank, orders ea9h- 
proj«:ttccording.to its desirability index, the ratio of 
the expected vatae of the research tq the estimated cost 
of the-same research. Tlie in^px is basicallyj^ figi^e of 
merit., which measures th^. expected, efficiency of te^- 
^oUr||utilization: the higherthenum^cal value of the . 
ind^x; the 'greater the eXpec<|ed rjitim on resources 
usedlind, consequently, the move desirable the project. . 



Tlie ni'od^l is not used to compute costs;'it Is assumed 
that a budget will bg developed during the planning 
• process. The* crux of the model is the estimation of 
e^^cted value: the vmodcl is fundamentally an algo- , 
rithm or set of rulesj^r computing expected value. ^ 

In developing the model we first identified major* 
categories of considerations which are important for" • 
all research projects: . ♦ 

1. Value of the. research to the funding organization. 

2. Probabnit^/c| successfully accomplishing the goals ^ 
^ of the research project. ' 

3. ^Project management. • . —-^ \ 

Thefiext step waj the identification of subcategories 
in which to measure distinct aspects of a i)roject's con- 
tribution to the three major categories^The^ubcatego- 

rieswereasfo^^^S: > v ^ 

» * • , 

^I. Research Value > - 

A. Mission Contribution: a m^ure of.the extent. 

\.^;^; ;;Jto which a .project's potential tcchmcjil 

' acQompHj^hments would contribute to tKfe* ful- 

" fillment of the Processes and Effects Division's 

njpsion. The project's responsibilities ^rc - 

stated jn its authorization and are subcatego-*' 

ries of Mission Contribution: ^ - \\ / 

1. Standards^a quantitative measure of the 
dejgree to which the project iiontributes to 

' ^ information for establishing pollution staii- 
_ ^ * ddrds. ' • ' , . . 

2. Control Action— a incaslire of the degr^to 
. , ' whidh. the research will contribute tcr the 

• >JControl of polltlfion. " . : . , ^ 
SMdentity and Source of PoUu^ntST^a 
measureof how much the research contrib- 
utes to mformation abbut generation of 
pbltiitahts. / . 
' 4. Path P^srsistence and.Fater^a measure of 
how much the research cdhtribiites^^ 
knowledge about how pVUutants.arc trans- \ 
• iwrted to,«ind^wthin the trtvi^^ ^ 
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5. Human Effects— a measure of the research 
• contribution^o knowledge about how*pol- 

lutants and their derivatives^aitect human 
--" health^nd quah'ty of life. ^ * 

6. Ecological Effects — a measu!;^'^ of the 
research cohtribution to'knoN^ledge about 
how poUutahts and their derivatives ^ffect ^ 
theecoloa^. ^ • 

7. Economic Effects— a measure of the,* 
- researcK dOhtribution to knowledge about 

j Mhe economic costs of pollutants and their 
derivatives. 

8. Measurement — a'measure of the research 
. ' contribution to pollution meas^remei^t.< - 

B. Pfob{gm Significance: 'a meagre' of the , 
. importance of the problem^which the research 
^""""a^tacks, as determined by.tKe extent arid inten- 
.sitybf the environmental stre^'. ThVeeidistinct 
subsets of criteria are lisediiere depending on 
•wheth^ the propos^'d re'tearch relates to air, 
water, opHradi^iqn pollution? . , ' 

iC Tiihelifiess: a^ measure of the availability of. - 
Tesearch results in relation lathe need for the 
^results. • / ' - l ^ 
Field Utifity:.a measure pf the practical feasi-- 
bility^of applying the, researi:b results to en- 
forceriient of environmental standards. 
Tfchnologi'cal TransTerJ .a measure of . the 
additional v^ue, if any, resulting from applyT 
ing the research Results in other than the pri- 
'mary area for which the work is undertaken. ^ 

Probabjjity oif Success • - - . , ; 

*A. Technical ^isk: a measure of the likely stipcess*"^ 

offhe technical objcctiveirfthVproject, usually « 
■. a fu^iction of present "stageiof development** of ' 

the task bein^ evaluated. \ 

B. Past Performance: a meastfre of , the pef- 

. forming organization based pa its previous ' 
track record. " ' ' 

C. Technical Planning: a measure of Ifow well the 
technical .program has been thought out,e$pe- ^ 

^cially the* extent tpj^which siUemative routes 
have been considered arid evaluated. 

D. Adequacy of Funding: a measure of -whether, 
in the assessor's judgmenj, the objective caj^be 
afhievid with the requested fupds. * , 



D. 



' E. 

3 



B. General Considerations: a measure of whether 
' tifie. project can. or ihould be delayed in whple 



or in part.. 

C." Mariagemerit ~TxCf\f6xmt ~ .q| 7j; f 

whether the 



Project Management ^ 

A'r Research Objective Achievement Plarf ' 
'""(ROAP). Purity: a/tifeasure of the extent, to. 
f which alUthe proposal; projWtasV arc vital* . 
. for acdomplishing the staled objJctiVfe.^ 



project is acceptable to high# au* i [ ; , 
^thority in the management structure^,^.. i ' 
■n / -J ' . . , ' ^' * , ^ U 

< Eath of these ^tegories could 'hay^ been divide'^ ^ • 
into subcategorie's in a fashion similar to the way niijf . 
sion contribution has been subdividedjf -We j9d'ge^ ^ 
fuTtherdivision^'tb be unnecessary f^^^purposeldf 
this^^mbdel. Such divisions could be rrrade and ^ddi- * 
^iohat' categories could be crealecf if. Circumstances 
cnanged. - • i , 

Once the categories that a^e tois^>e measured haye 
been ideiiti/ied, the criteria for assigning numerical ^ 
values totthS categories can be defined. We decided 
that, with a.ffew exceptions, each of the categories > 
within the three major divlsioi^ (value^ su'cCess^ and " 
man^igement) coiild receive ^ rating^ A, B, C, or D for ; • 
a specific project, A >vas the highest rating which a pro- 
ject could receive in a category, and D was the lowe§t^. , 
Each Tetter rating 'cai:j^^f:an,ass^ociated num^Hcal 
A'alue: A points; B = 4poin% C = 2 points; and D f :1 i 
point. 7 . . . : ^ r 

^ TheTationale for this scale is derived from obsejva^ 
t^on abotit human thought processes. People think iii . 
terms of doubling 6v halving.Tor example, if someone 
judges light A to be appreciably brighter than light B^ it | ' 
is abwut twice as bright. This carries over to other areas 
where judgments are usedl. We reemphasize that the % 
' model is'a i&evice for quantifying and cemmunicafing 4 • 
subjective judgments. TJiese values represent the jiidg- f 
ments of Foreca|^ing Infernj^tibnal j)e'rsooneK ,^ " 

' The criteVia for the letter ratings - were then ^cified . 
.A program receives a letter rating in each evaluation ^ ' i 
» category. The evaluation criteria are listed belo^^ V . i 

I. Research Value , ' • -^n 

Af'Aiission Corftributiori: A program' is /ated on *^ 
its contribution to .each of the division's 
respprtsibilities. . ' { 

I . A major iricroase* (breakthrough) in uscful| / 
^ 'km/wledge of the causes, consequences, 
Jj^^' \, Ttteasurement, or control of pollution, ^ 1 
2: An important extensionJn knowledge.;/ jj f 
3. A contribution • which- fills gaps rin/odtf * 
present 'knowledge or*i.n^easc§ |:hc^ effr 
ci^bricy;pf|rneasurcment or control. J * ' 

4r Analysis or evaluation- of 'available ; 



knowledge*^ , 



B. Problem Significance: Separate criteria were 
developed for water, airfand radiation pollu- 
tion* prp|ra;m.. Only the water pollution crite- 
, ria ar^ dlfciled here for lllustriativ^ purposes* 

' The problem significance tating for a water-related 
project is basicalw a measure of the number of water- 
ways to which tljb knowledge will be applicable. The 
basis for judgment is present in Table 1, which shows 
the stre3§es which will be applied to 22 major water 
Basins! It.was dev|:lopcd from information concerning 
the 1980 medjumj demands for water as eslimatedin 
The Outlook foi^ Wdter^ The letters indicate the 
iniportance of deniands whieh wjll be madfe on availa- 
ble water supply, aj'id from them one may inferthe kind^ • 
...o*^^ ^^ii»*:^'4pr^)5|en^ Jijcely to be encountered* 
indicate the severity of dema(nd. A„ 
jthat the demand for a municipal 



of water pollutioni 
The letters A top 
under city, shows 



A^'tcr supply relative to available stream flow jn the 
particular waterway is high— roughly the upper q^ar- 
tile of such deniands. ' * 



A signlfiSancc rating iscderivcd simply by identifying 
tlie water basins affected by the ^project, counting up 

.the number^of i^'s, h\ etc. and multiplying by 8 for A, 
4 for B, 2 for IC, and I for D. For example, a need 
dealing witH pollution from sewage plants in estuaries 

^ (related to city demand) will be of concern in New Eng- 
land (A), the Delaware and Hudson (A), the Chesa- 
peake (Q, the lower Mississii?pi (D),.the Western Gulf 
(B), the South Pacific (A), the Central Pacific (D),anti 
the Pacific Northwest (D)* The rating will 6e 

a/s X 3 = 24 
a 4^1 =4 

C. 2x 1 = 2 

D. 1 X 3 = 3 



. Table 1. Water Demands 



Northeast 

New England 
Delaware and Hudson : 
Chesapeake Bay 
Ohio^ - . 
^stern Qrttt La kes * 
Weston Great Lakes 
Upper Mississtppii^ 
Lower Mississippi '. , 

Southeast * " 

Souttieast- ^ 
Cun^rland 
T^nnesse^ 
Lower^Mtssissippt ' 
Lower ^Arkansas'-White-Red 

i 

r . 

Mid-Corttinent 

Upper Miisourf 
Upper Arkansas-White*Red^ 
Western Gulf 



k)Othw 



SoQthwest 

Upper Rto Grandc^ecqs 
Colorado * ' 
Great Basin * . 

.South Pacific ' • ' • 

North J>aclfic , 

' lC«mra> Pacific* . « * 
Paciffic Northwest 



Agriculture 



D 
C 
D 
D 
D 

c- 

C 



i 

C 

P 

iD 



Mining 



D 

"C 
D 
C* 
B 

^ B 



D 
^ O 
O 



Cooling 



MahiiTacturing 



City 



B 
A 
B 



A 

• A 

A- 
-A 



B 

6* 



c 

B 
B 



A 
B 
B 
A 



C. 
0 



4.. 



A 


A . 




' B 


B 
B 


c 


A 


~ ' B ' 


c 


A \ 


A 


A 


A . 


. . A 


A 


* A- 


c -'^ 


v-c 


BL- 


. c- 


D - 




D 

D . 



C 

B 

C 

B 

D 



B 



C 
D 
C 

A. 



D 
C 



D 
D 
D 
D 
O 



C 
B 



A^ 
B 
^C 
A 



D 
D 



These *?^tings arc then sumjiied and transfojmed 
into a. final signifi^nce rating according to theToUow- 
'4rtg criteria: - ^ • . . • "... * 




'^X="arieasnOT*lp6ints^ V I. T " 

B = 5!-I0d points » . *^ ' ^ ^ 

C = 26-5apoints * ' - 

D= 1-25 points' * - 

Some probiems*^cannot be pimply related to single 
environmental stresses. An example' is the cjeVel- 
opmentoftechniques for measuring ^nddescribingthe 
'condition of ecofegijcaL balance. This is likely to be of 
significance', in all waterways and for all environ- 
mental stresses. It is given an arbitrary significanqe rat- 
ing of A-. ' . ' ■ , 



C. Timeliness: 

1. A tight but realistic schedule Which is 
consistent with the urgency of the problem^ 
and other work, if any. Upon which a solu- 
tion to the total problem depends. - 

2. The^ scheduled completion of .effort, 
although not optimum, is probably the best . 
Xhat can be achieved— or timeliness canno.t 
be assessed. ^ ' * . 

3. The objective will 1)8 achievecffar ahead of 
other work ess^ehtial to solving the problem . 

. as envisioned by the appVaiser^ and a 
stretch-out would occasion no significant 
haijdship. r • t . . 
4v^The work is:xlirected j^o.ward the solution of 
an •exfsting^roblelnn,'' which is reasonably 
expected to disappear before exploratory 
development cambe con\plcted.. t - 

D. Field Utility: . ' 

I. The exploitation of.accjDtnplishment will', 
clearly be operatio^Uy .feasible and is 
expiected to result in a major improvement^ 
^ in the EPA's capacity t^enfofce .environ- 
' " • inental standards. I ' 

2f^The exploitation of accomplishnient wiltbc 
• operationally feasible and will contribute^, 
nraterially to the A's capacity to enforce 
environmental standards. ' . 
' i> 3. tlncertainty.exists.whether the expected acV 
complishment >yill be operationally feasible 
. ' 'when reducej^to practice. .... 

4. ^ Exploitation of the expected accqmplish- 
* . ' me,nt wHl not be of)crationally feasible. »" 

Tf^chnolog^al Trahsfer: ^ ' . 

1. Thj§ project will provide significant-^ 
technology transfer to another^program 



2. .This project >yill provide useful iephnofogy 
transfer to another program area. 

3. This project* is^limited in scope*; 
technological transfer veiy slight or the 
technology is unique to this progra 
technology * transfer foreseen, but 

■ possible. ' ^ ^_ 

* 4. This project depefids very heavily on^ross- , - 
; - support from other-areas. In other wqrds, it ^ 
is really **parasitic** in nature, r . 



f ■ 



\t Success Factors, . 
. A: TechnicatRisk: ^ 

' h Essentral scientific metliods or com^ponent 
techn'olo^ in hand, primarily assemblage; 
applicatioil, or development- 

* ^ 2. Capability could be obtained at the level of 

funding with a confidence level of at least^O 
percenf. (The confidence l«vel'ask^d for 
from researchers by management.) - > 
J. Fundamental scientificJcnoWlfdgc'isw^U in 
- hand but has not* yet be^h^' appli'ed i^ 
{Practice. \ .• • " ' 

4. Forecasts show one could not have the capn , 
\ ^ J ability in the time required. with level of, ' 
' funding with a,confidei>ce level of about 20" ' 
\ " pe?(:erit^ / < t ' i • 

B. Pasf Performance: ^ . ^ ' C' 

-fl. Past periformahce of the perfdrniihg 
Apartment js excellent. (The previous 
^prk^has been completed entirely without * 

* f'<^^?riaJ furtdsr- ' . 

2, ;P^/-performance 'df * the |)erforming,, 
dei^rtment i's gopd, (The prcyiQus , 

,^ . has been completed' with^litUe additional 

funds.) ' - , : V 

^ 3; Past« ^iformance of performing depart- 
' "5ient is ifair. (The previous work lias b^ieh 
„ completed with' ho additional f^nds^ but . 
V ,^:J\;:. late.);; :/j^-' 

4. Rdst performance of pirfotfrnng depart- 
mentis ppd€ (Previous wo'f^ 
pleted late and tvit'h subsfantial <idditioriai;* 

•fun^.) \ ' ; . \ . ' : 

C, TechniculFldHhing:^^ ^ ^ ' : . 
i:. lx)gicalapproachi6this^^ 

altecnative ajppi:oaches:to .the problem ex- . 
aiiiined. , : ' . ]• 

2\ Lo^cal a^proaeh tpthet^hhicaliiro 

one. alternative apprdach to the {Wobleni 
/ has bcen^xammed:., , • 

3. Logical^appfoach tliVtechmcal pAo^^ 



er|c : 



area* 



• V 



but no evidence that altcrnatiyc|pp^ct?csr. ^4^^^ 
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, • , to iht problem have been exaipme^. » 

4. Illogical approach 19 the tecjfhlcal- 
• 'V problem. ' \ . 

, W- Estimates in the funding pf(rfile are not 
onfyj^sonablebut areclear^'the result oiF 
considerable realistic planning. 
2f. Estimates in the optifnum funding profile 
.appea^ reasonable .for the..5?9pe .qf work 
.envisioned: ^ • • - ' ^ • ' ' • 



\ / \>:- Project was ' pre yioUsiy ^ sub^njtted and • 
' > rejected by.^higber headquarters^No sig- 
niTicanU^ new infonimtipri wasauac^^ 
" to^var^a^Vurther cons^^^ *• * 

A' project's expected' valufe, which is divided by the * 
project^s estimated cost tp.yidd a desirability index, is ' 
thpn simply the product of its rktings in^U <»tegori(ts; ' 
The^gheY the ratings:.tl^ihighe?[the^,expecfed value 



envisioned; ^ • „ 1; • 'Ac jr v" . - 

3": Estimites in the'optimun> funding profile '^- JZ' i"' ' P°^j'?'f '^^''f"""! '^o'nplexities which 

. ar^ clearly exce'seive i6ri^,^Z^^-°l^ "-^Sy^f^T'^ decisionmaking model ^re 

' • envisionedr ' ^ TNilustrated by the waV hat the valge of the mission con- \ 

.4. Estimates projected appear:soinadeQuate ' ^f^"^*"*"^ ™s category cbn^^^ - 

that serious cinsiderafi^n "htuldtS • . ^^^Z^^'l^ ^ ^ -«hodV 
. to canceljationV 



in. Management Factors .' 

A^ROA'i^ Purity: ' *,/ 7 Xt\r 
. . i. All ihe approaches are reasonable, aqd at 
lea^ 90 percent of the approaches are 
germane. . ' • 

2,-AllxJhe apprpaches^are reasofiabte. and 
^. between. 75 percent and 90 percent of the 
. i..*;^ approaches are germane. 
' "3: Less than 75 percentT)ut more than 25 per- 
cent o^the approaches are i^easonable and 
germane. . ' ' ^ . 
4. Less thap 25 percent of the approaches are 
re^oitfble and^ei^mane. 
5. Oemral Gonsideratiom: ' * 

, A (1 pointVor D(0 points). 
• — Organization (is the -proposing tjrganiza-- 
. tion the'right organization to do job?), ^ ^ 

— Must the'jitogram be started this year? * 

— Are there efforts which may be dropped by 
.a specifrc laboratory to accommodate man-. 

power requirements ot\his program? 
—Can this propos^rf program -be logically 
: included in an existing*ROAl> or combined 

with other ROAP? -Identify. 
— ^ ShouW tills proposed grojgrani'be cdntin- . 
ued nextjear? (For existing programs.) « ^ 

^. Environment: i^J 

% On-going promm.. _ , 
* a. P-Tftject^ isyrVquTr^d^iby legislative 
m^^liale-erf is seen as desirable by higher 
•.headquarters.^ 

is regarded as unfavorable by 
higrier fieadquarters. 

a. Project, has iie^Veqjiested by, higher 
headquarters. ^ . * 



1^^.- ' r-y"- i.iy o lu L/ raung meinod do^ 

b? given ::-scnl)e^above.Tber^eareseveVaIstepsint 
V fhe:numerical value ^signfd to a project's missfon ' 

^ " ^S,f'^<*b"^on rating. ^^^^^ 

. ^d Its results are applied to all projects. This 3tep is the • 
T^rmmaticrn of the relative weight, Sr importonce 
>ssbciated with each .of th^division's staled respopsi- 
bihties. relative Weighti-to be assigne<i.%each qf 
the mission components are efrimated by the use of a 
cross-support matrix which relat€^ each component tew 
all others. Ttje.matrixis shown in Table 2.. • . ^ . 

The rows and all but the 'Usf two columns of the 
matnx'ljst the mission elements. The cells^ are filled 
across thV rows by letters designating thes^eXtenf tb 
which theelement in the row^ontributes to the element ^ 
in the column. C9nsider the fir^jow.. One 'fills it in by - 
asking, "If I know what the st^n^ards ai^, how much 
do 1 4cnow about appi^riate control actions, about 
the Identity Aid soptce of pollutants, about tjhe path 
^persistence; about f he fate of pollutants! etc." A letteris 
entered, intb eacli.cell indfcating.the analyst^s judg-* 
ment of the^extent of support: H foi-high, Mfor mod- 
erate, L for lowland Z for neg^gible. NUmb^^ are then 
assigned to thej.eUei;s/H =r8,^^^^ 
summed acrossnhe rows. Raw sums are iir the first ' 
^ number coluign and normalized to a sum of 100 in the ' - 
second.^. " . - ^ . ^ ^r: 



'2. 



- The analyst then rates a program on its contribution ' 
, to each of the divisionV^esponsibilities.- Again; tlie 
|)roject is given a xating/rom A to D. The^ritwa fof 
judgment are as follows: • . ^ • 

A "a ^ ^ / "^^i^K 

A^A major increase (breakthrough) jn> uscful^T^ 
knowledge of the causes; consequences, measiirc- ^ 
m^nt^ orcoixtrol of pollution (8 poin;ts). - . V. 

B. An important extension in knowledge (4 points) ^ ' ' < 
.5. A contribution which fiJJs '^ps Itf bur Vtscm ' ' 
knowledge or increases the efpciency of m^sur^- ' - 
. ment pr control (2 points). ^ ' / i.' / *; 



D. Analysis or evaluation. oT available knowledge (1. 
point). ; - . ' \ 

Jhe^ Extent of contribution rating is^ mult iplied hy ^ 
th# weight previously calculatcfd for tjie categoiy. Tbe * ' 
totatmissi9n contribution rating is the sum of th^ mis- 
sion contribulidns calculated for* ^11 mission 
categories. . ^ * 

,^lth9Ugh he miist rate a project in^veral categories 
and in accordano^with several criteria in^each <!ate* 
gbiy, the analyst can u^e a fairly simple for^ to facili- 
♦tate the evaluation. The rating form contains four • 
pharts which correspond to the steps in computation: 
**Mission Contribution Rating," "Expected Value Esti* ^ 
matfon^ **F^nding Schedule," and **Dcsirability 
Index." AnWniple of the charts is presented in Figure 

Each row oii the mission contributor rating jcdiart , 
contains infqrmation about a project>Tdl^tion to ^ di- 




.^|bn^ responsibility, the ,fir^ number" in the row. 
shows the weight 6f the division responsibility relative ' 
to its other responsibilities, as ^ciliated from the 



"cross^uppon-inatrir-in-ir^ble^:The"^^^^ 
the .'appropriate A, B,^C, or bcolunwiaricl multiplies 
the numerical value associated with ^he letter (8 , 4, 2, or 
I) by the* responsibility's relative weight'. Thus; 'if the 
analyst checks Column B f&r a project'^js contribution 
to standards,'the*contritaition would be ^2 pouits (8 for 
relativ.e weij^t .of standard^ times 4 poitUs for* 
rating)., The contribjjtipr^ aje summed for total mis- 
sion contribution* r 

Figure I al^d shows expected Vahie estimation. Here 
the analyst check:s A, B, Q or D for each fating cate- 
gory. Becairt?lot4l mlssior^ contribution is calculated 
in the previous step* ttfe numerical value for that step is 
merely entered at the IjoitortFoflthe mission contribu- 
tion column. The numerical valu^ a^soci&ted with the 
letter checked in each cglumn is entered at the bott|^ 
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of the column. The. values in the bottom row of the 
chart^are then multiplied to produce tfie expected 
value. ^ \ 

Two additional cxc^cptions to the general A to D rat- 
ing scale are sho>vn oirihe expected value chart. Under 
nlanagementjactors, the columns for general consid- 
erations and njanagement environment do not provide 
for B or C ratings. These two categories cdntain go/no 
go criteria: A has a value of 1 pointy and D has a value 
^of 0 pointi'The criteria that must be met for an A ra^ 

* ing can be viewed as' being absohitely necessary^ 
order for the project to be considered at all for funding, 
but an A rating has no effect on expected value. Since a 
D rating has a value of 0, such a rating \r\ one of th'ese 
two categories automatically reduce? the expected 
value of the project^tC) 0. * . 

The firtal computation is the calculation of the pro- , 
*ject*s dc§irability index, the .ratio' of the project's ' 
expected value to its estitnated funding. 'A project's 
funding schedule is taken frpm the project statelnefnt. 

After desirability indexes have been derived for all 
projects, the projects-can be ranked in order of their- 

• indexes. If the results are 'surprising to the analysj, he 
can examine each^tep of the process and determine 
exactly why the results \>ccurred.^ Unexpected results 
may be attributable to a combirialion ofiactors, none 
of whichalonecan atcount for the results. The model is 
Jflexibid enough so that different weights* or scales can 
be easily tested,, particularly when the model is pro- 
gramed on a computer..Scyeral analysts can evaluate 
the same projects and the model ,can compare the 
results. Eadh step of the evaluation can be* examined 
separately. More^ dfstinctioris within categories can be 
introduced. Variables can be*omitted. In short, the 
^nodel^can and should be tested andfefined with use. 
'Refinement doe^ not equal more cojnplexity. The 
-more comj^fex the rating^ scales and criteria; the more 
difficult to use the model; Ajsomepoint'of complexity 
apd spphistication^ £f model ceasesjo be appreciably 
simpler to a decisionmaker than the reality it repre- 
sents, audit bccorfies iio longer useful or usable. 

Conclusion ^ 

We are well aware of many of the omissions and 
weabiesscs of quantitative sefe^ction or "resourq^w 
alli^a;io»aecTinique\ based o;i the type of analysts 
illustrated licre. It shOuW be stressed ^gain that the 
parameters generated do not yield decisions but rather^ 
information that cAn facilitate ^decisionmaking. 
1?^^^^^^^*^*^ tcthniqdcs are meHcly thinking structures 
Vo force methodical, meticulou?t:onsideration of all.of 



the factors involved in resource allocation. In other 
words, data plus analysis yield information;. informa- 
tion plus judgment yield decision^. 

Those of US/ who are working to build these 
allocation systems arc firmly convinced thdt if we had 
'to choosebetween any system \s^th mij^s of computer 
. printout and the human brain, we would select the 
brain. The brain has a marvelous way of learning from 
experience anS an uncanny way of pulling out salient 
. factors and rejecung useless informatio.n. It is wrong to 
say, how^eVtr, that oiie must select 'intuitive experience 
over analysis'or mii^ds over machines. They arc not al- 
ternatives but should complement each other. Used . 
together properly they can be counted on to reduce the 4 

mq$t complex problem ^o an answerablQ question. 
^ « 

Theiact that 9 computer or an adding machine nnay 

be used to facilitate data-handling should in no way 

detract from the basic fact that hum^n- subjective - 

inputs are theYoiindation of these* s^'stems. Accurate ' 

hu^nan calculation, as opposed to use of a computer, 

for the^ calculations' of all the ihterrelationships con- 

, sidered, would not alter .the basic principles of these 

management tools if any respect. 

These ap<)roaches represent the latest thinking ^on, 
how to" Use the collective judgmeiits of technical staffs ' 
and decisionmakers in sucl^ a manner that the 'most. 
logibaUand' sound- decisions, evolve. The goal is the- 
greatest" payoff achieved for the resources 
cpnimitted— whether id men, jmoney, or facilities. To 
niak^ an incorrect decisiQn.is understandable, but to 
make a decision without really trying to get as much 
» usable infprmation as possible' is unforgivable. Th^'" 
managers who desj^ a(id work with information fy|. 
terns, however, must realize that^he technologic^' 
forecasts, quantitative estimates of project value, and • 
other aids to resource allo«itioh-are simply planning 
tools. ' - ' . * ^ 

Even this caveat: however, does not defuse critics of 
tfie whole idea —and there are some very vocal ones - 

. both in government and business. Some of the criti- 
cism is.a reaction to the fear of "mecjianizatfon*' of a 
task felt to be rightfully in the province of huijnan eval- 
uation. Other, critics claim ^tet building up a logicil, 

"•systein, computerizing the^ output,* and quantifying 
^wh^f are essentially Intuitive and judgment decisions 

,may insulate some managers with a false sense of secur- 
ity. In some way they fear management |Mponsibility ' 
will be hard to pin down. 

... ^. - . 

Syste^tic analysis, however, tends to**force 
managers to consider their resource-a^locatictn^tasks 
more comprehensively afjd'jiighlights problem areas 
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that might easily be overlooked by more traditional of these planning devices improves, however, manag- 

approaches. At the same 'time * quantitative methods ^ 'ers will won over, especially when th^y tfill be able 

are considered threatening by some ro^anagers because to spend, more,^ not less, timeVdoing real decision- 

•they may tend to expose their value judgments to criti- * ^ making. * ^ • v^- r- 

cal analysis by others. As the degree of sophistication ' \ ' • . 



FOOTNOTES 



NOTE: This article is» for the most part» a combination of twp pre- 
viously published reports. The theoretical discussion of ^source 
allocaton draws extensively from Chapter \\ **Technical Reso'^rce 
Allocation: An Overview** in Technical Resource Sianag'em^m 
' ^;^^antUative Methods by Marvin J. Cctron» et al. CCambridgi, 
^>!ass. The MIT Press, 1969). The application of the methodology 
fof EPA's Processes and Effects Division is derived from the final\ 



report ** Development of Resource Allocation Tool fbr Research** by 
Fortcjisiirfg Iniemaiional; Ltd. (Apri^ 1973). * \ 



• N. W. Wolman and G. W. Boman, The Ouflookfor Jpd(<rr(Bal- 
limore; John? Hopkins Press, I97l\ 21, 59. 
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Chapter 10 



Forecasting^Ahd Its Impact Gii 
Policymaking ' ^ 



.m 



'.'Joseph P., 'Martina 



> Introduction: 



A discussiph of the impact of forecasting on polic> - 
I ' making might usefully begin with defmitions of the Uvo 
terms. Webstef-'s dictionary gives^ the following 
definitions: 1^ . ^ i 

forecast:^ to calculate^\)r predict* (some future 
event pr condition) usually as a rcsult\)f*|^ational 
study and analysis of available pertinent dati' " \ 

poljcy: ji 'definite cpyrse or. method^ action 
'selected, from among alternatives and inflight of 
giv^n conditions to guide and deteripine present 
and futui*e decisions. ': " ^' *' 

These definitions have^5^e impircatio^isielevarvt to , 
^ur discussion. The term "policy implies .not just a ' 
Single^ecision, but a long-term framework ^ich will 
guidea series of decisions: Moreover, t^ie policy cannot' 
prescribe in detail, in the present, the decisions to^.e. „ 
made in the future, because it serves only as a gui3e tb 
these decisions. Thysihe policy is concerned more with 
the final outconle or* condition than it is with the 
^precise course J)y which that |irlal cdndition is to be,, 
achieved. As the future^j^nfolds and more information^ 
becomes available, decisions^vVill be made in the light 
of what appears to be the best way to achieve the final 
outcome. . * 

Implicit in the idea of a policy^ then, is a forecast of 
. the final condifion. or sitiiaUjon which the policy is * 
intendcd^o bring about^Joj- af least to be consistent 
with. This forecast, however, need n,qt .tS^lvp 7" 
*'rfltional study or analysis.** It may indeed ^^By ^ ♦ 
intuitive and may, be completely iinplicit. Afi assump- 
X\oxi hidden in the topic ofthis chapter, however, is that 
. we are concerned not simply with intuitive and ijnpHcit 
. forecasts, ^-but instead with those which>i[re stattd^^* 
ejcpli^itly and are obtained by rational stu(^y and * 




anal>sis.That is, we are concerned wilh.forecasts made 
deliberately, with the best methods availa^te, and 
intended to have an impact on policyftiaktng. 

However, there is one caVekt to Ihis in^isttaceon ' 
rational study and analysis*\s underpinning ^ the 
forecasts behind a policj^rThTs'ari^es fpom the concept 
of "the image of the future" discussed by f redPolak^^^^b 
'The essence of Polak'sjdeas, as put forth in liis6ot(||Bpi^pJ^, 
summed upKin tw^^ sentences from the^ fcweword by 
* Keririeth'Bpul4ing; **The image of the Tutiire. . . is the 
key to all chpice-oriepted behavior. The general- 
character and qiiaKty '6Pthe "images of theifutiire which 
;rl^fa.il in a sQ^et^ is"|3eref ore the most important clue 
"Fo Its overall dynamlgl'^Palak stated thatthe hTstory of 
. Western cultiifi^can be.descjribed in l^rmsof thelihages 
of the future lield %t yarmus times by Western peoples. 
He then proceeds *tc^#xamine tbesS images, including 
4hW of the xlassicaF (3re«5jcs; the Persians, the 
Israelites, and th^ early Christians and thenlhiwe of 
the Middle Ajge^, ^ the Renaissance, . and the 
Enlightenment— Op. Jp* jnapcjern ainve|j^>vith, variou 
Utopians and^%ltypa|ely the Marxist^:.:; ^ \ . \ 

The essential cbnsiderajion,'from oui*stan 



thai i^one of these unages, infliiential a$ they'on& wcte.^ 
(and to sQme^extent stiliare), could h^ve b.ee;v<Ierived' 
from^"rationar study* and analysis" of data^^boutthc"^ 
pist. These inriages were, all deriyed.l)y nonratipnal 
means and were images of a society (wtfier in jthis world* 
or in some otherj^hich waTs differen#rom^nd better 
nhan,'anything that Jiad evelp existed^efofer,indced, 
Polak's main concern is that n6n$ of these iitiagcsof 
the future which once determined chpice-orienfeB 
beh^or i^ Western civilization. retains any power to 
mot ivjte lai-ge numbers of people, and no^tiew images 
have arisen to, replace them. His hope ?s to spark the. 
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creation of new images of tire future which can provide 
Western civUization with the guidance these other 
images once provided. There is not the faintest trace of 
a* suggestion in his \vriting, howeverf that suitable 
images can be derived by rational means from data 
about the past. Indeed; an image which is capable of 
capturing emotions and firing iniaginations must have 
'something of the nonrational about it.* 

' Anothej view of this same concept is expressed by* 
Gray L. Dbrsey: "Looking to social facts and choosing 
fSiqtxon^ on tHe basis of^ocial results desired is not an. 
effective*'^ way to. guide socia[ ajnd governmental 
organization and action in the absence of .a set of 
generaljy accepted values based on conimitmenf to 
implicatibns^of a view of the nature of man."2 That is, 
without an image of the future— a' future condition or 
situation which* is seen as appropriate for humanity 
and which is shared by both those who set policy and . 
those who make c^ecisioris in ^furtherance of that 
policy — mere rationality is insufficient^ Aset of actions 
cifOs^on an instrumental^asis,ahat-is, such that-if 
everyone carries them oi!^ fai'thifully it can be^ 
demonstrated rationally that everypne will benefit, m\\ 
not in fact inspire, the suppprt needed to achieve the 
goals of the policymakers. Both those who make policy 
and ihose who later pxecute it must share a vision 
. which i§ accepted not simply because mutual accep- 
. tance leads ro^ desirable result, but because it is se^n 
by all involved to be desirable and worthwhile in itself. 

In addition tp these caveats regarding forecasting, 
some additional comments on policies themselves'are 
in order. Vickers^ lists five elements of policy-making 
which, hfe asserts, are commonly ignored in discussions 
of the subject, largely because they are not amenable to 
**scientific'' analysis. These elements are the following- 

•I. Endurance, through time. Policies are not 
concerjied .with the achievement of goals on a "once 
and for all" basl§: Instead,- they are concerned with 
conditions or relationships Which must be maintained 
. tHrough time. For instance, a policy regarding the 
appropriate degree of education for children cannot be 
achieved and thereafter disregarded. It n^ust continue 
thorough time as new cohorts of children reach school 
age. ' • ' 

2. Management of conflict. Th^/stfictures of "the 
dismal science" extend, beyond thd confines of the 
money economy. AH values are in compejlition^for'^a 
.finite budget of resources which can be expended in ' 
achieving them. Some values are in direVt conflict, 
moreover, because thej*. are contradictory* Hence an 
essential ^characteristic of policy-making, S dealing 



with and niariaging these' conflicts, whetfier they 
concern the degree to which contradictory, values will 
be achieved or the allocation of finite resources among 
complementary' or. unrelated values. Nor can this 
coaflict be' reduqed by increasing the .resources 
available. Increased resources simply add new option 
by allowing the consideration of values which could be 
ignored when resourcesJwere^much scarcer. (That is, a 
man who has only enough resources to bold body and 
soul together must allocate among food, clothing, and 
■ shelter. If his resources are increased'he not only must 
continue to consider these items, but also must 
consider allocations for "health; education, and 
welfare.") , , 



3. Value adjustment." In view of the two* preceding 
considerations, it can be seen that policy {)roblems are 
solved by. setting thresholds or minimum levels which • 
are considered acceptable for each value. Policymak- 
ing is therefore an exercise in value adjustment, and it 

^ also plays an important part in value creation. 
* • 

4. Modeling historical proQess. The policymaker is 
attempting to regulate a historical process which, is 
irreversible ^nd nonrepetltive. Each event is unique in 

. at least one of the elements of actors, location, or time. 

^ In order to determine the probable outcome resulting ' 
from certain^events, particularly from interventions on"^^ 
his jpiart, the policymaker must.^ model this process, 
usjiajly by 3W?e form of historical analogy. However, ^ 
such a model can never be validated in the same way 
that scientific mo.dels of nonhistorical (i.e., physical or 
chemical) processes can. Moreover, even though the 
policymaker has no choice but to use such a ipodel for 
forecasting an outcome, strictly speaking such a modej 
canngt be used for rigorous prediction in the same Way 
a scientific law can be,l2sed0 - ^ ^ ^ ^ 

Modeling the "artificial."' Modeling historical 
processes is difficult enough when they contain'ohly ^ 
those factors **which >yotild be^as they are eveii if men 
were not here\^to observe them." However, the 
historical processes men are confronted. with <;ontain a 
jigftificant element of the "artificial' arising from \ 
"^earlier policy interventions: The problejn is com- 
pourtied when the results of those ear jier interventions 
containoutcomes which occurred either in place of, or ^ . 
in addition to, those which were intended. These 
.artificial elements are Tsiibject Yo their own laws, ■ 
differing from the laws which appear Jo govern purely s 
natural processes (i.e., even ifa historical process could 
, be tepeated exactly up to the* 'decision point, the " 

* outcome might be. different . because., of peopleV/ 
• awareness otihe outcome '*the last time"). 



Having exairfnfed to some extent Ihc nature of both 
policymaking and forecasting^^e can now begin an 
examination of the relati^wishlprbetween the two. We 
will exjimine several 'moaels ^f the policy-making 
process, which more or less explicitly discuss the role of 
forecasting. These models are selected primarily^ 
because they do examine the role of forecasting. In * 
add^ion, they represent a fairly wide range of views of 
the nature of policymaking and thus should provide a 
wide perspective on possil)le interactions tetween 
forecasting and policy niaking. The models will be 
identified ^y the name of the author \yho proposed 
them, although it is not intended to imply either that 
the models are unique to the named authors'qr that the 
authors tbemselves wouifl defend these to the*exclu- 
sion of other models. 



Speeific Models 



Davis bobroW 



Bobrow^ \{i 
forecasts caff 



s^mposed-a sg^gf^jifpos^ss fof which 
^e.ififilized ant 



.ifs identified criteria l^y 

which' the ^djjuacy of forecasts intended for each 
purpose carf^fe judged. Each of his purposes can be 
viewed as a major type, or class of policy-making 
objective. These purposes, and th^associated criteria 
for forecasts are asJollows^ , 

1. Social mobilization- This refers to a policy 
intended to mobilize suppoh for -quickly altering, or 
else for rejtaining, the current itate of affaifs. The 
forecast must^be of dire consequences which will befall 
society if the proposed change is not adopted 
immediately 0/ the threatening ' change is . nol^ 
forestalled. The ^forecast ;nust b^ credible, -the 
consequences significant* iir terms of deeply held 
values, and the Results orihe change imminent. The. 
condition desferibedt in the forecast tfiust/ seen^ 
irreversible once the immediate action is past 



2, ; System replacement^ This refers to^^a policy 
intended to achieve i^'specific social ^ysteni at some 
time in tfie.future-^a systemAvhich is radically different 
from thaUcurrently^e^isting* The proposed '^stem.j 
must be discriminated from all'dthers (Bobrow uses thf 
'^classless society" as an exanif)le of su'cK a .»systgm,^ 
'fundamentally different from that of today Snd/distindl/ 
from all other possiWe replacenients for .ioday*s 
society). Forecasts ^intended to suppbrt a^pqlicy of 
system replacement must show that the end st^te*. is 
distant in "thne but is an hjevitable consequence -of a 
chain of consistent events. The forei:ast must lncltide'^ 
shdrt-term and midterm steps which' mevitibly lead to *^ 



the new system. Forecasts supporting ihis type of 

* policy must seem credible— in terms, of the consequen- 
tial linking of the intermediat^e steps with the final 
goal— and the iptermediate steps must s^em desirable 
in terms^of the same set of values iA which the final state 
is seen as desirable. ' - ^ 

3. Administrative effectiveness. This type of policj^is 
intended to maximize the efficiency of some agency in 
meeting future conditions. A forecast supporting such 
a policy is intended to allow the optimization of 
current resource allocations in terms of future r 
conditions. Bobrow states that this is the only one of 

, his possible purposes in which accuracy of the forecast 
is important. This ppint is discussed below. In 
addition^ the forecast, miist have* the appearance of 
certainty so that it inspires confidence i*ather than 
increasing anxiety, and to be useful it must be linked to 

^ the use of policy ini.ruments within the control of the-^ 

* agency for which the forecast is intended. 

4:^Group perquisites. This type of'policy seeks to . 
increase the resources and status of some specified 
grbup. The forecast must make the- group appear 
critical for'achieving a desired goal or foi;estalling an 
* undesirable situation, A forecast- supporting such a 
policy niust credibly portray a^ state of affair^which • 
can be coped.)vith only by a subset of specialists, and . 
one wifh which they can -cope eiffectively. ^ 

5. Participatory planning. This refers to a poli<^y 
under which public groups and individuals are given 
, opportunities to evaluate various futures f^r enough in 
. advance tliat chojces bet\veen- -distinctly different \, 
alternatives can still be m^ade, Forccastjs^ supiforting^ 
sucli' d policy must .pqttray^^rang^ of! alternative 
futyres», each\of which is^ seen as feasible in teups oft 
resources av^ilabte and decisipns yet to be made;?Trhese 
futures shpulcf have im^ications for large ^egments^of ^ 
tlie'population, not. simply for elites. ^Thj? forecast . 
> ^must portray the possible futures with sufficjenf clarity 
, jthaj laymen: l)aV6 a b^s1s for choosing among them,,^ 
/Finally, the fpr^csTsts must be 
■ Sfdyance th^t the participatory prdcess'can furictiojli^ 
before jtis rendered^irrelevatitSy^ passagjipffiyehtl:; ' 

6..Cp'H$ctiye learnirig;^cl a^aj>tatton. This typje^qf-^. 

pdlic^l^ can be ^ppHed^tp a large^iPoup of a small oner^?.i 
*^ The vobje^ive is. to .pi^nnit jthjb relevant gijqup to, 

r^pdrid^o ei^tc^rtmCeverits wW the likelihood of 
. ,yanoi]^gossible tutUfiSiiXhus taking tHjesCievents into^ ' 
**accoupinstead,,qf pursuing predetermined program 

from sDme^starting point. Forecasts in support .of suck. ; 

a policy *mu|t C9Ve^..^U..^|n}fican{ CQntingcnj^ies..,. 

b^tvjeen the starting point anS tHe^desi^gd en^ pointy. 



Moreover, the forecasts miNt be structured so the 
corrective implications of new information are clear. 
That is, the grouR involved must be able tocjetermine 
from the forecast\wh"at types of intermediate events 
must be monitored and the. consequences of various 
interventions follo\ying specific possible events. 

7. Theory development. This is not, strictly 
^.spealcing, ;a policy objective in the^same sejnL$e as th§ 
others. The objective here is improvement of theories. 
• describing the flow of events and the consequences of 
jaclions. A forecast in support of such a purpdSe is 
simply a derivation from the candidate theory,' and it . 
must be optimized tosubject the theory to an empirical 
lest. The forecast must be sUffipftn^ly specific that (he 
occurrence of the forecast outcome can be» readily 
confirmed ordisconfirmed' That is. Popper's concept 
of ^^falsification*' is relevant. Jf a forecast cannot be'; 
shown to be false, ^ter the fact, then it provides no test^ - 
/of a^theory^nd is useless for this purpose. Bobrow 
^ points Gift that forecasts useful for developing theories 
are liKely to have tittle value for other purposes and 
'vice versa. \ ^ , 



Bobrow summarizes his conclusions about criteria 
y for, forecasts. as follows: Acciiracy is important only^n 
forecasts supporting policies for administrative ef- 
ficiency. Fo> many purposesi face importance isjhe^ 
most weighty crijterion. The infrastructure (data base, 
,post hpc predictive success, etq.) of the forecast may be 
.more important,lfon niany purposes, tharinhe actual 
^es.timate*of futui;e conditipns. ^ 

.Several* ..comments are in order about I'his con? . 
dusionS; F^irst, I Hejieve/he is in, error regarding the 
importance of accuracy in sujjjjprt 'of policies .of 

: admiriistr^ftiVe efitcfen^^^ H^e apparently assumes that 
there is only one po^si^le future and jthat the agency in 
questiott desires ttf ' p]ace itself *in a. posture of - 
maximum efficiency withm that^fut&re. However^ 
tnere^re always many ' possible futures,' contingent ^ 
upon decisions not yetmadeJ An agency may well wish 
to tailor the future to itself rather Jhan Vice versa. It 
itiust .therefpre have forecasts of alternative futures 

'available. At most one of these forecasts can be 

, accurate, siTWje the agency Will attempt to forestaii the 
others. Thi^js'siniply the serf-fulfilling*/ selfsiefeating \' 
paradox wH^^J have discussed' elsewhere.-^ In the ^ 
presence of this paradox, **the future*; (^n the sense of a 
single futur^)d6e5 not exist, arid accuracy in predicting , 
it 'is not an important criterio'ri.. Accuracy is implant 
only in those ^cas^s'in;which the actor has no power to 
influence the outcopie!^ Almost, by definition/^this 

"^excl udes all policymal^rs: '-^ . ^.^^ 



laadBition to the case^of administrative efficiency, 
the concept of tailoring the ffiture, or selecting arhong- 
alternative futures, is* important for the other policy 
purposes as well. Bobrow mentions it spe;piricalfy^fai 
certain cases but leaves it only implicit in others, as for 
instance the'^ase of collective lejarning. Hence for all 
policy purposes, forecasts should include alternatives, 
which should be linked tb intermediate events and 
^'decisions as well as to instruments ^f policy^ 

^ Lead time is i^ntioned in some pases; but again it is 
an important criterion for all policy-fhaking purposes. 
Forecasts sl)ould be made sufficiently far In advance 
that there is time for the policymakers to have some 
influence over events^. Henee the-specific policy under 
consideration,^%nd the time required to implement it; 
will lead* to specific criteria regarding lead time needed 
in forepasts supporting the policy. 

. • / , . \ 

Intermediate feedback, ,from ^ events occurring 

between, the starting point and t^he time the results are 
to be achieved, is ajso of importance for all policy- 
. making;purposes. A forecast should include estimates 
of intermediaife events .which can be. utilized to check 
whether the historical process is remaining, on the 
projected trajectory or is deviating.to such an extent: 
that the policy is in serious danger of failing* 

Finally, while Bpb>Dw mentions credibility for-* 
several purposes, it is in fact an important criterion for 
all purposes. If a forecast is.not credible, it will not be 

* utilized as a basis for action. 'In particulaf, the linkages 
between specific possible outcomes and specific 
choices made at intervening decision points must be 

'credible. . * 

i . ^ ' . 

Erich Jantsch 

. Jantsch^ has outlined a very complex scheme 
involving policymaking, strategy, and tactics. His^ 
schenje is depicted in Figure 1. Jantsch specifically 
looks upon policyfnaking as. a process of adjusting 
values to make thSi^^conspnant With the environment;- 
For him forecasting t^kes place at three levels. At the 
tactical level, forecasting deals with the probabilistic 

, assessment of activities, either those actually being 
CarHed out or those which must be analyzed prior to a 
decision as to which to c^rry out* Atthe strategic leyel,*' 
forecasting deals With the^identification and even the * 

""ipventipn of feasible activities. Atlhe.policymaking 
level, forecasting deals. with the* invention of an- 
ticipations, which Jafitsch defines (after H. .Ozbekhan) 
^s '^irkellectively ^constructed models of possible 
fifture's, ; arid which he.yiews ,as roughly equivalent 
with„d6 Jouveners./:futur|bies^^^^^ Herman Kahn's 
*^alternativ:e wofJ^Vfut^res^^^ aspect of 
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forecasting is. especially impqrtaift ''for Jantsch. 
Moreover, it is a creative activity. The invention # 
anticipations cannot be donc;deductively. Thore is n6 
♦ algorithm by which the forecaster cai) ex^^ius{ively • 
generate, all possible, futures. Thus JantscfiV an- 
ticipations play much tl^e same role as golak^s images 
of the future. They are essential, at thcpblicymaking ^ 
level of human activity, tl^ey are Wed on values held ^ 
by humans and serve to adjust the acceptable , 
thresholds for these values, and they represent tha 
startiog point for all choice-oriented activity. , 

Jantsch does fiot specifically identify any criteria for 
' forecasts in his scheme. However, several are implied 
by his discussion. There must be sufficient lead time in 
the forecast 'to permit carrying out the policy, 
especially where this may require the desigri of new ^ 
social systems with the preferred dynamic characteris- 
tics, and the creati(5n of new institutions. Credibility of 
forecasts, in terms 0/ the purported linkages between 
instruments^ of policy and the stAte the policy is 
^ intended to achieve, is also vit^l." Finally, forecasts ; 
must be capable of providing the inspiration and 
motivation needed to support the policies to*which 
they give rise^ ' * ^ ^ 

Ythezkel Dror 



>'6: Allocating problems, x^lues^ and Vcsources.. This 
ijivolves assigning to subctementu of the policymaking 
system responsibility for solvirig iJroblenis, main- 
taining values, and utilizing resources. 

7. Determining policymaking strategy. Thi^ involves 
determining the pjientationS and postures of the 
IJolicymakers/ (e.g., should .they stick to jncremental 
policymaking, or^hould 'they attempt risky in- 
novajtions). 



Stag« 2— Policymaktng 

\ 8. Suballocatfng resources. This involves taking 
those resources ^llo&ted to a single policy issue and 
suballocating them to the phases of the policymaking. 

9. Establishing operational goals with some order of 
priority. This phase4nvolves establishing goals by e^ch 
of the subelements of the policymakmg system atid 
Assigning pripritiesao them. 

' 10. Establishing a set of other significant values with, 
some order of priority. This involves identifying those 
values, not directly a part of some problem, which-- 
might be affect«|by solutions to one or more protllenis 
a^nd establishifll priorities among these Values. 



\ 



DrojfJ presents a model of Optimal policymaking. " ' ' • . ! ^' ^^^reparing k set of nfajor alternative policies. 



This model includes three main stages, with a total of^ ^including some "good'' .ones. This involves delimiting 
* " * the set of policifcs to be considered but assuring thatthe 

set includes at kast one whJch is **good" in tefms of its 
benefits and co\ts. ^ ' " . 



18 phases. These are outlined below. 



8tag« I'-ltotipollcyimiking 



1. Processing values. This involves identifying aiid 
making explicit the values held by the policymaker's 
.constituency.* » ' * 



12. Preparing reliable predictions of the significant 
benefits and costs of the various alternatives. This 
phase explicitly involves forecasting the costs and 
benefits of the various alternative policies retained for 
consideration. Dror points out that predicting the 



t > uonsiucraiion. uror poinis oui mai preaiciing me 

' Processing reality. This invojves identifying'those dosts and benefits of new and 'innovative policie^S is/ 

aspects of reality which are .relevant to the valued" "morfe difficult than predicting the costs and benefit o/- 

' identified above and obtaining as accurat^n image as ' niiore familiar policies. The t/ade-off l)etween reliabiji-' 

possible of thSse aspec^£|^lity. . X ^ ' . " ty ^f prediction and innovativcness desired % 
' 3.- Processing,fJr^(E^« detertnining ..^..Po«cymaking should have beemnrdcatPhase?; when, 

heid and re^Htv.Th^..^.' policymaking strategy was settled. The pptimil set of 



,thc differencd|;^<^ween valij^heid and reality .^These 
differcn(^%jKcir'€onstitute probleriis to be solved. 

4. Surveying, j)roccssirig, and developing resources.^ 
This/in>?plve5s ider^tifying those ,elenients of reality 
which can. be used as resources to solve the problems 
identified^ above. 

5. Designing, evaluating, ,and redesigning the * 
policymaking system. This involves optimizing the 
policymaking system to enable ^t to dkal wjth the. 
problems previously identified. 



predictions should meet the following criteria 

' / / » 

a. 3enefits?and costs should be stated Explicitly, 
with a probabilistic assessment of ^ach, /vhere ap- 
propriate. 

b. Validity of the^)lpdictions should be indicated, 
including expli^t identification of^cmical^a^sumptions ' 
and sensitivity of tH$ predictions^^) errors in assump- 
tions: 



c. 



ProbaBility of .unpredictable consequence^ 
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should be estimated, including critical assumptions 
r^acding tliese deviati6ns. 

d. The time horizon or cutoff should be indicated 
explicitly, with»soine estimate ma,de of the spillover 
into long-rterm consequences, effects outside the 
. desired sphere of activity, etc. ^ ♦ 

13. Comparing tHe predicteaT)enefits-and costs of 
the various alternatives and identifying the '^best" ones. 
This involves search for a dominant alternative, if gne 
exists in the set of policies under consideration or, if no 
dominant policy exists, identif^ingjAes^ w 
"best*" trade-offs among costfand benefits. * 

^ 14. Evaluating the benefits and cosfs of the "besr 
alternatives and deciding whether they are "good" or 
not. It is not sufftcient to determine that policy which js • 
the best of those under consideration. It is also 
necessary l^to determine whether this policy is good 
enough to do the job. If at this pjiase the best is found 
to be not good enough, a search for new Doli^ 
alternatives is begun. m 



Stjige 3— PottpoHcymaking \ / 

15. . Motivatijig the. executing of the policy. -After a 
jtolicy' is selected, it must be exeputed. This phase 
involves those'oj-ganizational steps needed to allocate 

. resources, gye orders, and follow up. ^ 

16. * Executing the policy. This phase ' involves 
carrying out the policy which has been ordered .into ' 
execution. ✓ * • 

». ' 

17. ^valuating the pplicymakfng.'after the policy iias-^ 
been executed.^ This phase determines how welt the 
policy accomplishes what it is supposed to accomplish 
a*nd identifies lessons for "the next tifhe.'' 

18. Communication and feedback ^^nnels inter- 
connecting all, phases. The preceding 'outline has 

^ implied that the policy-making model* requires thesef' 
phases to be carried out in sequence and without 

. deviation. In fact a policy constructed and carried out^ 
in such a man^^ould hot, be optimal This phase, 
then, is not tfie list of a sequence but covers all 
cpmmunication and feedback between phases. For 
instance, it has already been indicated in the descrip-i 
tion of P^se 14 that if the best polity is still riot good 
enough,^^ searclffor new optioiis must be mad^(i.e., • 
returning to , Phase II). In his descri|)tion Drdr fives' 
many mor6 examples of such feedback loopS .wfiich • 

'^^"st biftifogether all the phasesgfhis optimal iftodel. 
All^eseToops af^ subsumejt-^his phas 



« In his. model Dror reserves pne phase explicitly for 
forecasting and has derived criteria for forecasts (see 
Phase 12 above). However, he*also anticipates the need 
for forecasts in other phases a« well. For' instance, 
Phase 2 requires identifying not onl)%the past and 
present reality but future reality .also. However, Dror 
does not derive any criteria foi-gooa forecasts of future 
reality. Nor are criteria for forecasts stated in any of the 
othbi- phases in which they might be needed. ' 

One of the strong points pf Dror's model Js the 
explicit incorporation of . what he term§ .'"extra- 
Kational" processes. He recognizes the* need for 
ereati>dty at ^arious phases of the pdlicymaking' 
process, such as, the invention of policies when no 
existing policy alternative is "good enough.'' 
, Moreqyer, he states that we have considerable research 
• , knowledge about what factors stimulate .creativity. 
Hence we should design the^jolicymaking process so 
that it incorporates creativity-enhancing factors where • 
• creativity js required. The ^me holds true for many 
other extra-rational aspects of mental activity. 
Nevertheless,, despite this emphasis on the ejtra- 
rational, Dror never explidtiy calls for anything akin 
to Polak's "image of the future** or Jantsch's "an- 
; ticipations.** 

Such a forecast might be implicit inSNiase 1, which 
examines existing values, or - in Phase 3, which 
identifies deviations between existing values and 
existing reality but at b^st it is only hinted at. In 
addition, in Phase 1 1 by implication forecasts must be 
used to connect outcomes with specific policies.' 
However, Dror does not explicitly call for forecasts at 
this point. Thus* Dror, does n6t >seem to a$sign^to 
V forecasting the role of "prime mover** in the 
policymaking process which Polak and Jantsch a^ign 
to it, nor does^he assign, to it the role of providrnf^^ 
. cr^dibl^ linkages between input and output as Bobrow 
an(f Jantsch do. For Dror forecasting explicitly plays 
only the role o/ reducing uncertainty about costs.and 
^4£tSf^ of alternative pol|cie^ncethese ppHcies have 
aliready teen identified. ,Foijg.this .purpose forecasts^ 
must meet the criteria giyen iji Phase I2j? * I 

Graham Alt(iion / • * | 

Ailison« has discussed the policymaking process iii a 
frame>v0rk involving three conceptual models: the 

» "rational actor,** "organizational process!** and 
-bureaucratic politics.** Each of these is intended. tor^ 

: exemplify a particular type of policymakJlig. . ^ 

In the rational actor model, the entire policymaking, 
process is^rsonified as a single actor who acts with 
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perfect knowledge and in the light of consistent goals 
and values. In a complex policymakang system, it is 
assumed that the activities of lower level policymaken 
are consistent with -and derivable from th^ policies set 
by. higher levpl policymakers. Moreover, this mocjel 
assumes that all the values of the rational actor can be « 
condensed into a single payoff function, so that 
maxigiization of that single function becomes the goal 
of the actor. ' . ' - . 

.Jn the bureaucratic politics model, policies are seen 
as the outcome of bargaining among a setfof actors, 
each of whom is the leader of some organization or 
constituency and each of which has its own interests 
and goals. These actors do not*focus on single issues 
but instead look at many diverse issues, opening the 
door to logrolling and ""politicking" on individual 
issues. In the bureaucratic politics model, policies are 
not made by rational choices involving a single.set of 



.pernio the actor to piake all necessary prei^arations 
and clmnges in his resourc^ allocations,' and feedback 
. frgm iFterme^iate events to allow th'fe' actor to be 
certain ntSroerventions aYe*havin| the desired effect. 
Finally, the forecast must provide a sufficient range of 
futures that the actor can haVe a, high degree of 
assurance Hellas located a true (global) optimum. 

' From the standpoint of a bureaucratic actox^ a 
forecast must meet, the following criteria: it must 
include m^ny features to providejoo;n for bargaining 
, among various actors (indeed, tfiere is a premium on ' 
creating options N^ich are credible and which have 
"something for eveiybody")^and it jnust estinlate the 
impact of the outcome on the actor*s^constituencf or 
agency, especially impadtswljich were not intended or 
foreseen by those proposing a Specific policy. The lead 
time provided by the forecast must ^)e sufficient to 
allow the political process to he carried'out, especially 



valuer but iijstead arise from the dickering and horse 4 the bargaining which may involve a multitude of 



trading of politics. 

In the organizatioi]al process model, the emphasis is 
oh the constraints posed by organizational. forfn. ^ 
Qrganizations are really information-processing 
sxstems.*Th^ are desigrted to take inptits of specific 
kinds,' process them through standard operating 
procedures, and convert them to specific kinds of 
decisions or actions. In particular, organizations are 
.intended to solve well-characterized problemsy* 
-Moreover, a specific class of problems tenck togive rrse - 
to a ^ecific 'organization to deal with that plass (e.g., 
problems of international policy are divided into those 
which are handled by tlfe State Department and tholse 
which are handled hy* the Department of Defense). 
Thus organizations tend to see tl^e world in terms of the 
functions they have been established to perform. The 
policies th'ey espouse tend tobe thosewhich.require the 
functions they have demonstrated their alftlity to 
perform. . . 

Allison does not address the ^estion df criteria for 
forecasts to be utiiizeiby each of his actors. However, 
his'models go a. long way toward explaining some of 
the characteristics ^f policymaking in government and 
in large privat^organizations. Therefore it appears to 
be worthwhite'^o frame^sonje criteria for each of these 
^actors. 

From the standpoint of a ^tional actor, a forecast 
must meqt the following criteria: it must provide a' 
credible' linkage between various possible outcomes 
and policy instruments under the control of tfie^ctor, 
estimates of the itnpacts to be expected on all values 
which are impoftaot to the actor, suffictentlead time to 



/parties and the packaging or bundling of unrelated 
issues. Morewer, the forecast must provide sufficient 
lead time to'allbw successful outwaiting of **filibusters'/ 
by actors whpie own interests would best be seflted if a 
decision^become moot through the passage of events. 
The forecast must provide a credible linkage' between 
the desired outcome and the actions of specific actors 
^ and-' pfovide feedback from intermediate events to 
permit reopening of the bargaining if it appears that 
one part of a package deal is turning ou^unexpectedly. 
Moreover, from the standpoint of each actor, this 
feedback shoxild be^early Enough that he retains iome 
leverage througH actions he has not yet taken in 
supgbrt oLpolicies. of greater interest to other actors. 



From tl)p statidpoint of tlie organizational process 
actor; a forecast na,ust meet the following criteria; it 
must deal with one of the class of problems the 
organization was established to handle, and it* must, 
.break the prbblem down into manageable pieces in a 
manner which is compatible With the structure of the 
organization. The forecast must provide sufficient lead 
time fof the organization^o carry out the appropriate 
standard operating proced^ms and provide feedback 
from intermediate events. However, these events must 
be seen as falling within ^e^scope and function of the 
organization and must be among those events which 
some^portion of the organization is responsible for 
monitoring. The forecast *m^sT provide a credible* 
linkage between the fyial ^i&tcotne^and actions 6y' 
specific segments of the organizatiph. ^ 

\ '■ 
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Suinmary anc( Conclusions - 

y After examining the policymaking process through 
- several -models and identifying tfie characteristics of 
forecasts required by each model, we can summarize ' 
•^hose elements which are common to several models or - 
which seem to provide imporj^nf insights even though 
they^ppear in on^ model onlyTjn this section I present 
^ . some characteristics of ^forecasts derived from the 
preceding analysis of th^ relation between forecasting 
and policymaking. In'addjtjgp, I indicate some * 
ye^^arch problems suggested* b/the characteristics. 

One of t^he first consider^tions'is that forecasts /lave 
impact uponj^olicymaking-a'^everal levels. Ai the 
highest leveh' forecasts serve as images of pdssible 
futures. These images are ^e prime movers^ which, 
drive the policymaking process, Which, serve to* 
coordinate the actions of all involved a'n the- process, 
and which motivate people^to support spf cifii policies! / 
Af a lowe\j5)^l^forecaslf serve to.jden/fy feasible-/ 
actionss\yhich might be carried out in support of given/ 
pplicies. At a yet lower level, forecast^^erve to asses/ y 
the possible outcpmes df ^various Specific actipns, 
^ allowing earticipants jn the policymaking process to./ 
select those actions which , are most efficaciou^ in. 
furthering specific policies. * ' y / : 

At any 6f these levels, the characteristics req^iired ^ 
forecasts are generally the^ame.rfbwever,at^e lower ^ 
• Mevels there is a^ greater nped/for specificity arid 
concreleness and also'a focus on the nearei- term-. At 
higher levels,, the requirement^ fs for "greater in- \ 
clusiveness and for focus oil the longer term. Keeping 
these differehces-in mind, howevgr, it is^^stili possible tp_ 
4f cuss on a general basis the requirement's placed on 
fdn&casts. • • • i > 



iwo types of research prx)blems. One deals with face * 
credibility. 

What internal characteristic^ -Aiust a forecast have 
and how should it be presented to make'it credible to ^ 
the potential user? This becomes especially important 
^ if the events forecast are^r^dically different fromthose 
within the experience pf the policymaker u^ing the 
forecast. The other research problem dedls with the 
technical issue of foreca^ing methodology. Which' 
methodologies deserve credence? How much crejflence? 
Can new methodologies be devised which are inherent-, 
iy more deserving ofjcredence? How can one tell 
whether a forecasting methodology desei^es credence 
in a specific situation? * ' * < 

Range of Futures' 

The range c5f futures covered by a forecast should be 
sufficiently large that iUprovide&genuine alternatives' 
• to the policymaker. .The various futures musTnot air be . 
minor variations 6n a single theme, nor should the * 
^eck be stacked by the. .inclusion of only one 
"preferred" future and several totally unacceptable ^ 
alternatives. Thfe. policymaker should be forced to ' 
exercise his entire range of .values and to make the 
trade-off> ambng competingbr contradictory values to 
alsure that the policy ultimately selected does indeed 
l<ad to a future wfiich isdesirable. Research problems 
Here dea| with identifying the value structures of 
policyAiakers and their constituencies as well as the 
technical issue of the conjjrufction of scenarios 
embodying different traae^offs^ampng values. v- 

.LeadTime " 

Froin one standpoint lead time is the whole point of 



Credibility 



; ■ One of ;he k^y requirements fotta forecast is 
credibility. Without credibility a forecast' is incapable 
of providing ^/.basis for action. The forecast user miist 
believe ^hat the measures proposed can indeed achieve 
I - - the desired outcomes. Jhat is, the forecast requires face 
, credibility. Beyond that, the forecast mu4 inspire 
confidence in the correctness *of its estimates, of the 
events 'forecast (whether these are probabilistic -^qr 
deterministic). . There must be/a^ credible 'linkage, 
between the, outcome desired and the actions to be. 
'taken or the policy Jnstruments to be utilized in 
achieving the outc'pme: .Finally, ihe^sensitivity.to 
assilmptions and to errors of fat:lmust»be'indicated to 
reinforce .c]|edibility. the credi^bili#4i|uie gives rise to 
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♦ , ^ ; <.A«x^.w pv/Aifi. v/i 

a forecast. The only /eason Jor knowing aboutj 
something before it happens is "^to allow time! 
"preparation. Thus a fprecast must^provide sufficic 
lead time for iQstitutfpnal.arfangements to be'm^r^ 
for* organisational pr(x:esses to /^e^nied ouf^. fp^ 
bargaining^©, be completed, and for decisions-Spd 
choices to be made by the public and,,the' elites 
^Dvolved. From another standpoint lead time may be 
bi^ydnd the control of the forecaster. He may.;iot be 
asked for a p vtieular forecast untilit is too late for his 
forecast *to 'be- useful, |ven. though he could have 
^ provided a useful forecast haclAe been asked sooner. 
Beyond /this, , however,- there are -some research 
problems arising fronf the ni^ed for lead time ah{l the 
mevitabfe trade-off hfetweeri Wecisi^n and time^engtW 
of a forecast, mie fatthef intdvfh/ fufUre the forecast 
must'be extended, the less the pre.cision which can be- 



expected (e.gf, ip, assessing the probabilities of various 
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possible events). Research is needed on the precision to 
. be expected from various forecasting methodalpgies, 
as a function of length of forecast, uncertainty in data 
utilized, etc. In addition, better methods are neede^ ^ 
which^will permit a better trade-off between prfeclsion 
and length of forecast. . \ • 

intermediate Events 

• The forecast must ^idqitify> interftiediate^ events 
which are to be expected between the initial interven- 
tion resulting from executioa of a policy and the 
achievement of the §tate or condition which is the 
bbjectiye of the ffolicy. These evenfs provide feedback 
about the effecHyene^ . of past interventionHind' 
provide error signal$ for changed' or additional 
interventions. The forecast must identify the events to 
be monitored so the monitoring process can be * 
established as part of , the fpllgy-up of policymaking. 
Research problems here arise from^he uncertainly to 
be expected 9f a given^trajectory through timjcDoes m 
the occurrence of • some event really- xepresont 
adherence to a trajectory, or is it. only Iftosely coupled 
to the, desired process so that its occurrence comes in 

'spite of significant d^^viation? Conversely, does the 
occurrence of an unforecast intermediate event . 
indicate a deviation frorii th^^desired.trajectory, oris it 
only a low-probability event which»managed to occur 

, despite the overall success of the past policy interven- 
tions? Research- Is needed to Refine the degree of 
deviation which can be expected under * variqi^ 
circumstances, and when various^ forecasting techrd- * 
<}ues have been utilized. * ^ ^ ^ 

Completeness , . ' * 

• Thp forecast shduldjiidicate impacts on all the 
vsdues Held to be important^by the policymaker or His 
constituenft. Tn addition, the forecast should indtciti^-. 
the space apd timehorizonsor cut-offs it considers and , 
estimate the degree of spillover beyond these cut-offs. 
Research problans here deal with what have' been 
called **unkn^wn unknowns^r. tBat is, things tHe 
forecaster does not know and doej^ not realize he dpcs 
*not know, as contr^^sted with "known ufticnowns*'-r 
those thincs he is ^wate be does not kno)v. Research on ^, 
forecastingS techniques is rieeded.Jo reducc> the 
incidence of linknown uiiknoVns by identifying where": 
specific^ techlAques have4)lind spots or tenSencies to 
break dowo/Once a forecast is needed it is too late to 
identify unknown unknowns. The^ forecaster should 
already be aware, as a result of prior research, of the 
pitfalls inherent ih the methods he is using so that' he 
may take approj^riate steps to bypass them. 



Clarity ^ \, 

The forec^t must have clarity sufficient to provide a 
blasis for decisioa. if the forecast is^Aot ctfear'about 
whaf events are and are riot expected tc^ocSur, or if the 
identity of the events themselves isuncjekr, the forecast 
provides no help to the policymaker who must choose 
among alterriative policies. Lack of 'clarity may arise 
from inconipetence or deliberate ambiguity on thepart 
of the forecaster. Barring this, hpwever, reseafch 
'probleriis exi^1)oth in forecasting method ologiesHh^t 
are capable oT distinguishing among events which are 
supei^cially similar but whicji are perceived by the 
policypiaker ashaving highly different^^alue structures 
and in metljods "of communicating forecasts? to ,the 
policymaker^ ^0 that he Understands, the value in^ 
plications of idifferent possible events. T^is latter is 
particularly important because the jForecaster and the 
policymaker tend to comeTrom different backgrounds 
and to use different technical jargon, hindering 
coipmunication. ^ . j 

structure, . 1 

• - " i . • • 

The. structi^re of the forecast should be compatible 
with the stryctufe of the policymaking systejn so that 
the overall ^policy issue can be decomposed inta 
discrete iubj^olicies assignable to specj^c subordinate 
elements. That is/ the structure of the.forecast should 
match, tker strlictu|^ of the btgainjitation which must 
.comprehend an^ use the fpf^cast. Research problems 
exist here in cataloging types of organizational 
ystjructure and the effect ol'the^ommunication process - 
\n various organisational structures on the use of 
forecasts. Ideally, jes^rch in this area would epable 
the forecasted, to tailor^'his forecast gd^that it^was . 
isoigorpluc to. the^olicymaking system which wilF 
have to'use it/ . . . * ^ 

Image j^z ' - ' ^ ^ ' 

An^-i|^^ forecast must be capable of motivating 
and inspinng those-who will execute tfip policy aitd. 
tho^ whose support (active>:or passivefis needed to. 
ck&ute'the policy. Research prpljlems here involve 
idwitification <5f tHe values of various publics and elites 
and trade-offs these clients have among the 
^ values, they hold. This information can be used, nof 
. only to predict likely? support or opposition amdiig 
various^^o(ip^ l)ut also to tailor images \^ch provide, 
a satisfactory degree of appeal to wide segments of t^e 
population. Put' in a less manipulative way, .this will . 
allow tailoring policies which indeed respond^oihe 
aspirations of significant sementsof the'population, * 
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Chapter H 



Problems irv Futures Research' 



Ida K Hoos 



Gertrude -Stein-Qcice consigned a place to instant ^ 
oblmdn by her comment, "There is no there there." - 
Similarly, although with les^ nicety of dispatch, futu- 
rologists have succeeding in disposing of time. For / 
those of^usrin >yh6m the dizzying kaleidoscope of 
^st half-cevtury has inspired the question, ""Is it now^ 
already?^ they iiave a ready answer: "The future is 
; now,*" Thb compression of the tima efement should 

' simplify their task, because that which is here and now, 
i.e., tl^e present, should be considerably more ameitS- 
« ble to study and understanding than the unfathomed 
future. But the secnantic collapse of thf time idimension , 
doe^pt (arry over into t}ie logic or the logistics of the . 
futurologists. When we exarmhe their concerns, we 
. find them delving into the **pos -^n Av** with little a^ten-. 
t^ion to the obstacles and methodological deficiencies 
. that impede a surer understanding of where we are . 
noWf let alone wh€?re we are ^ing! 

Th^'^is a serious oversight, because the future is ; 
longer by far than the present and* the mistakes atj^ ' , 
greater bylnapy orders pf magnitude. The difficulties^' ^ 
stem from two main interrelated problems: (l)*the easylS; 
assumption but lack of a scientifically verifiable tech-^:^ 
nique for studying that which has not happened and (2) p» 
the dearth of reliable data, the sine q6a non for **gOQd^ ' 
X research! This chapter will concerii itself mainly with 
the second pro blem-^it is my Cqntention that the infor- 

V * g mation^basc, how it is derived and used and by*whom>t - 
is critically important in^ understanding social pro-' 
cesses,^^hatever their time frame: past> present, or 

. ^ future. And a review of ^11* three temporal foci casts 
much more doubt than light. , - >* 

- Such being ^the case, thb chapter starts with its 
^'V c onclusion, viz.,^ that pven the presenThate-of-the-art 
of "^futures research,"* the classic example of the Cjpeek 
sibyls, ^ho produced deliberate doubletalk, may be the 
- wisest, safest, and mostsc^sirable in the fmal analysis. 



As for criteria for "good'' futures research, there are 
none identifiable now,' it is doubtful that there can be , . 
any, and it might be healthier for J^he future if there 
wercnot any anyway. 



HIstofry and iFacts" 

If accuracy* be the criterioft\ then eveii .past ^ind 
present are subject to interi)retatjon. "The facts,''* says 
Edward Hallet Carr,* "speak only when the historian 
calls on them: it is he who <^ecides to Which facts to give, 
the floor, and in what order or context^'* drr quotes 
lines spoken by a character^ in/a Pirandello play: "A^ 
Ifact is^ like a sack; it won't stand up till you've put^o^m^- 
thing in it." Understandably/ then, there can be as 
many vie>ys of the pasias there are historians, who try. 
to document . what has happened, and historic* 
graphers,'who try to make sense out of it all. For 
Spengler^ the dynamic was 'dear, the course deter* 
-^mi^ed. lie-scanned the past and^traced the life course . 
^f the various cultures. For ours. he foretold destruc- . 
tion, mainly because of technology, which,.he argued, 
had altered the face dfthetearth and made high priests 
' of its e'Sginecrs. But, he promised, Hl\c niachine, **tp< 
rc^l queen of this century," will succumb because the^ 
last conflict' is at hand— tfie conflict' between moi^^ 
and blood. "And so the.drama of a higHiulturjs^r^tlfiV 
, ^>yondrQUs world of deities, , arts, /thoughts,^;;'fe^ 
"cities — closes with the return ojthe pristine facts of the / 
' blood eternal^ that is one and the same as, the -ever- Sj, 

circling cosmic flow.";With dnd direction, obligatory^ 
^ and willed, we **havethe f feedcim to dp the niecessary or- 
nothing." In other words, weare doomed if we dp and 
doomed if we dpn'M 
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♦ Ed. note. Theoriginal version of this chapter was entitled "Criteria 
for 'Good* Futures Research" ;ind wa%publi$hcd in its, entirely in 
Techno fogicQl Forecasting and Social Change, Vol. 64 No. 2 
(I974),tlJp' J 15-132. The somewl||^t revised and abrijdgcd version 
presented here was prepared by the editor, who also assumes 
responsibiii^ for tite new title. ' ^ ' . 



Toyhbec disagrees: AUhoufh he dis^^ 
in the disintegration and dip^lutipn oiFjcivilization^i.^^^^ ; "::| 
^ wfiich;her^idehtifies52i|rhc nonetheless'aiigues^tf^^^ 
cyclic view woiijld; if tiki^hsiiipiwlj^^^ 
a tale told by an idipti signifying nothing*?)' j^^ attrib?. 
ut«5 the demise of jwirU^^^^ 
mcct'the challenges oHhcif time but contcnd^^^ 
^ modern man cout4_ achjcyc tte 
^ - the divine pUiii cxccpifofipnc t^^^ 




lechnolq^ that has linked all mankind under the 

* mewcing ^mushroom cloud of- total annihilation. 
Where once the •*eggs of humanity were happily dis- 

* tribute'd amoi^ inany baskets," so that some could 
remain intact even while others got broken, now they 
are all vulnerable to the same technologically induced 
dangers. ^ " 

Sorokin sees technology not as the driver but as a 
, manifestation of a prevailing Zeitgeist^ Forty years 
ago, long before anyone thought of using Michelange- 
/lo's David to advertise men*s clothing ar putting the 
Mona Lisa under a-hair dryer, Sorokin providoij us. 
with detailed characteristics of the Scnsate CulcurCy 
^ Which has been used by Kahn ami others as the moM 
^^for thefuture.5 His term, Sensti^v/as literally applied 
to indicate that only that whicbXvas presented to the 
sense organs is real. Sowkin said that in ^his type of era 
the ^eat cultural values of the past would be degraded: 
**>Iichaelangelos and RJhibrarfdts wjlKbe decorating 
« soap and razor bjades, washing machines, and whisky 
bottles." In the Sensata Culture, values are empirical 
^nd material, always relativistic a'nd lacking in sacred, 
eternal imperatives. Its pervasive goal is control over 
, ^ nature and other men; science and its system of truth 
dominates. ^ • " 

As Sorokin reviewed earlier cultures whiclfliad gone , 
through this period, he boked for trends and foresaw 
crisis: "The boundary line between the true and false, 
the right and wrong, the beautiful and the ugly, posi- 
tive and negative values, will be obliterated increas- 
ingly until mental, moral,*aesthetic, and social anarchy 
reigns supreme.'' **Freedonrwill become a mere myth 
for the majority andVill be turned into an unbridle^I 
licentiousness by the^ominant^ihinority" "Govern- 
ments will become more and moff^ fraudulent and 
tyrannical, gjjing. bombs instead of bread,* death 
instead of freedcfm^violence instead of law; destruction . 
instead of creatSon." **E>ivorccs and separatiSns will 
increase until any perceived difference between socially 
sanctioned m^^rriages and illicft sex relationships dis- 
appears.** **Quantitativc colossalismyV^ill substitute for \ 
qualitative refinement, the biggest for the best; a best- 
seller Jfor a classic . . .Jechniquc for genius; . . . 'oper- 
ational man^)^Jation' for an enlightening intuition.** 
**Suicide, mental disease, and crime will. grow. Aycari- ^ 
ness will spread over larger and larger numbers of the 
jjopulation." - * ' . ' 

No doubt there arc many historians who would 
'question ^orokitfs 1acts"L certainly his^**law of" 
immanent ^ causation" has^ not won the universal 
^ acclaim and acceptance that was his dream. But ^^hi^is 
not tp belittle his accomplishment— and witho^t the 



sophisticated tools which are the sine^ qua non of 
todayjs fut urologists. One .cannot but be impressed . 
with the aptness of the fit oflthe Scnsate Culture for^our 
**poiriftn.time'*! 

Accepting Carr's dictum that '*th^ b^f in a hard 
Qore of historical fact^ existing objectively and inde- 
pendently of the interpretation of the historian is a ' 
""preposterous fallacy,"^ we are faced with thcjnelucM- 
ble conclusion that accuracy is not a useful criterion in 
judging the historian's craft. Indeed, torgingjhe facts 
'of » history has long been a .respectable • pastime, ^ 
exceeded only in popularity by the posthumous 
debunking of events and defrocking of personages. 
• Any doubting Thomas can sing as did Sporting Life: 
"It ain't necessarily so!"' ^ 

Troublesome with respect to the past, matt€fs offact 
bfcome acute -as We approach the present. Tt^Sf^tQj^ 
^^st of all, such e^isteniological considerations ^s how 
we Icnow what vf6 knpw. WaltiSr Lippman, longago, ip 
an insightful essay on;"stexeotypes," pointed out the 
impossibility of attaining pure objectivity. Myrdal sug- 
gested that a( best we caijf only acknowledge oiltbias. 
In fecent years, social scientists, v^th then- ready accep- 
tance of verbal and conceptual droppings from the 
hard sciencesjiave happily a'doptedi the **Heis«nbei^ 
Principle" for t'heir own,' the vulgate being that the ' 
experimenter himself is inevitably in the experiment ' 
and plays a crucial rolein its putcome. OfpOurse, this is " 
nothTng new, but it sounds^so muclyrfore impressive 
,wKen expressed in the language/iff 'physics. (Long 4 
observation^on this matter suggest a rule: the **softer" 
the science„the more prone it is l 
geois Gentilhotpme behavior.)' 

J^^vipg from'the philosophical to^e^ctfca), we 
come face to fa.ce with the problem of/mformation in * 
our time. In our zealous pursuit of we'haye all but 
forgotten that data are^not, as the Latin origin sug-»* 

, gests, give/i but are actually gotten. Our almost fanatic ^ 
reliance on data poi/it^ up a faith jiot justified^ an attri- 
bution of reliability more wishful than real; or ft may 
perhaps be a conscious, cynical trade-off on the 
assumption, that anything is better than nothing. Much 
has been written about the data explosion, the m^hol- 
dgy of the more , the. better, ^^d??lie technocrati<aJfy 
derived nonsense ttet an^ihformatibn exjJert" is some- ' 

« one equally capable of handling^the machines and what 
goes into them.« We are the neW Fi^nkensteins, and we 
have created a m6nster— the information system. First 
we rationalise it by justifying its feasibility." Tlien we 
build it, with an appetite exagigerated by our expecta-T'^ 
tions of its perfoqnance- in nour .^rvicc.^ As*a.;. 
consequence, we* must keep feeding jt. Its digestive 
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capacity being . greater than .our cohsumptive 
capabilities, we soon fmd ourselves ^nnudated:^ 
FinOT^, 'we are ^devoured and our n}|rposeS' are 
subverted— tfiet^^ whole enterprise an ttiiformation- 
gathering and .pi^essing exercise having little fele*. 
vance to the task- ai.handjo » ' 



F^u 




)6cumentatidn, and the Research 
ion' ■.. •■ -V-' ■ 



'No matter what techniques f6j[^ forecasting the future 

are utilized, much will depend on the reliability of the 

data on past and presept,> The past, we have seen, is a 

vast and rich res'eiVcJ^ ih«\vhich/ac/ turns out to be a 

filing expedition. What we knov^fficially about the 

jffesent is derived from the bpdy ofifacts and figures on 

which public polipy is based, and decisions made. 

Ahh^gtf m&idful of the slips 'twixt cup and Jip— the 
^v^aries, vicissitudes, an(}^'downright perversity of the 
^fact<?rs bearing on decisions in ^e public sector — 1 

nonetheless deem u impbrtant to^consider the mecha- 
' nisms through which Vthe government gathers its 
^information. Important now, this (riatterbecomes cru- 
cial later in this chapter when sociaLindicawrs are dis- 
cussed. There is, to begin with, the Federal statistical 

systenri, at the core of which are the agencies wtiose pri- 

niary mission is the prepa^tion of statistics about peo- 

ple> organizations, and activities. The greater portion 

of F^deralstatistics come^ not froip'statistical Jtnit from 

operating agencies and relates > more to government v 

than to private makers.' Thus not qplyare therb the. 
♦ descriptive series of economic ^anti demographic 

indexes, such..as the Currcnt Population.'Sufvey,^^e 

gross national procUict^ tl^ Consjihier Price Ind^, ^ 

birth' ^.nd death statistics, ^nd the like, l)ut a^^heTre^ 

are the wider range of statistical mattejrs pertam^ to ' . 

weapon^ Evaluation, s^al experiments^^^^ftural^' of ^^^^^ statistics, whether or riot u is 

field trials. anrfCreliabilitv mea^urei^^^^SA^P^' ^P?*^^^^^ 



Data 'originated'%y the federal government are 
obtained as ^observations supplied^'by respond- 
ents^on their persons of actiVities,<^s direct mea- 
suremerits.and counts made by government^niil^ 
mefators, and as internal records arising out of the ' 
operations of agencies. Some data received by the ' 
federal govemme;nt from original collettiohs. ^ 
sponsored by states and localities are received as» - * - 
•copies of primary unit records, ar\d oUierd|ta 
frortrsimilar^origif^i a)llections arrive in federal 
.agencies as summai^S for^he different jurisdic- 
^ tions. Although some editing and processing of 
. data gathered,bytlie federal government are done 
by federal agencies, these functions are also per- 
formed by the states and localities on much of the, 
data originally gathered by thenh with different . 
degrees o^, intergovernmental coord^iation.. 
Federal ' holdings also ^include considerable 
" collections, done ^ outside government. T^wsfw... 

many bands,' publjc and priyate, federal and non^ ^ 
• jederal participate in collecting, editinif^mma'' 
rizing, and processing the data heldTftJUpPtal rec- ^ 
ords. There is enormous diversity in the sol(^^ 
and characteristics of data used by the federal ga^ ^ 
. ernment. [Italicsadded]^^, # 

Even this brief ^selection, although uncritipal in its 
intecttv suggests pl^ssibilities for enormous uneve.nessin 
cju^fey/One of the members of the comtnissipn, Wil- ^ 
lia'm M^kal-^the Statistics Dfet)artmcn|l at the Uni-»: . 
versity of Chicago, subsequently coiilmeriteci, "Much ' 
of^that hu^e^loud oLstatistical thoughnand action, a^ * 
4oud that suffuses all government activity, is tiot'car- 
ried out by- people called statisticians, or trained as. 
statisticiaf/s. Much of^ it is not regarded as'^h^vijig ' 
important statistical components. Consequently^ 
nluch'of it is of poor quality .*'»^'K;'uskal noted that'a 



^ field trials, and^ reliability meayir^i^^to|p!SASA*s 

calculations, as well as prediction of.m»)^c^x^^. In^ 
0 197! a President's Commission on Federal Staitistics 

' cpihpletcd an evaluation of the present performance of*^ 
the federal statisticaUysteiti and issued.a two-volume 
repcrrt.'^Some of the material presented is merely de: 
scriptive: . . '\ 

- Data#% . arrive in ffedf ral filfs in various forms.^> 
,^:Bafic data are generated by^the federal govern- 
iXient^ in joint federaUstate operating and statisti- 
cal programs, and in a great many>st^te andlqcal 
service, regufatory, and>. Jaw ' enforcement ' 
acfiviries. 'At each Teyel of gpvefi^nent, jdat^ are 
gathered by^the agencies "and through contracts 
^ with p/ivate'^nrms and colleges and universities. ' 



private firms arid is pf highly variable quality. With 
present contracting and review pro^e'dures unlikcl^to^- 
effect* improyenient m pro(essipnal standardsr he 
proposes this as art item of top priority for thcfcommit- 
te^ on National Statistics, an activi^ of ihi Divisjori of * 
MathematicaU Sciences in the National Academy of 
Sciences/National Research Council; • • ^ 

^^wever necessary such.ai sjep might be, it i&.far , 
from sufficient to overcome the' complex of factors 
working against "itnprovement"* bf fede^l^s^istics as 
novy conceived. stumbling j^leck is^the ^antity— 
and quantitativ^^rientatiorfbf ^^whole crvterprisc, 
t|ie more^so as whatever g^ts gathered mustiu into ^ 
[Prefabricated System.** Possessed with the i^ency to 



achieve compatibility .^especially iYi view of increasing 
interactioa l)etween levelVand Uyers of governmei^, 
' and obsessed with notions of machined eTficilncy, 
comrrtittecshave time and again been caught^ith their 
trained incapacity showirig.'^The National Data Cen- , 
ter of ill repute in the I966's keeps resurfacing under - 
such guises as Reorganization or Coordination, with 
convenience of handlihg-and processing the predomi- 
nant desideratum. Not surprisingly, the 1971 Report 
recommends for decisions regarding statistical pro- 
grams a fprmal cost-benefit approach: ' ^ 

' In determining any year's budget allocations, the ' 
ideal^ procedure w^ld 'be to compare \he"^costs 
and benefits of every proposed expenditure and - 
support only those for which the benefits exceed 
thecoslsJ^^ ' ^ * • • 

* This* method is^uggesfed dven though accompanied 
by the caveat that **the comparison of costs and bene- ' 
fits camjo^jjHrlly be made unlessit is possible to specify 
the benefits of the program in a measurable way and, 

- particulaf ly for statistical programs; that is difficult.*''^ 
On^is score, Eckler'^ reminds us of another point 
worth reiterating here: '^Efforts to systematize the mea- 

^ surcmcnt^ of benefits result in giving undue wpight to 
minor factors that can be readily quantified aw ,^rtoK^ 
ing major elements th^t aVe hard to measure.'*^ Anthony 
Downs'*^ called this ]iorse-and-rabbit stew! 

Quantomania has encouraged premature (and even 
spurious) pwisiorif For example, a U.S. I>epartmerit • 
of Agriculture rcport,to'the Office of Management and 
* Budget dutifully produces a benefjrt^ost ratio of 1 164:1 ^ 
for i&aroh on live ppultry handling and a ratio of 
928:1 for research on scab^resislantw^iite potato varie- / 
tiesf Such precisionlon the, part of the USDA is all the ' 
more nxiraculotis /when. considered in light ^oPthat 
agency's calculations in the 1973 wlieat^sale to the. 
Soviet IJnidn! Abng with the notorious information*- 
lags and errors that diystalUzcifthe trade with Russia 

- and. catapulted U.S. food prices, we have evidence of 
an underestimate byagricultufc department experts of* 

percent on farm prices of wheat. By setting the fig- 
ure at $2.49 a bushel, tlie government paid wheat 
farmers a $475-million si^idy^ unwarranted because 
' the USDA's own action, to export vast quantities of 
wheat to Russia, drov^ 
" * . ' l ' ' . ' ' ' ' * " . 

Similar'insWncesof the hardening of ^ft data are 

"the more, frequently found ^sthe cpst-^'efit calculijs 
becomes niandatory as the rationale for governmem 
funding The consequence is that public program plan^- 
nii|| cpmcs to involve criteria likahigh yield or a favor- 
able, bcncfit^ost ratio and, by hook or by crook, it is 



achieved! Sometimesa figure is offered to meet a dead- 
line and beconies quoted in several places; then, by 
- apparent corroboration, it is crystallized into firm 
input.'? ' / \ ^ 

Another obstacle to**improvement*' of federal statis- 
tics lies in the very nature of bureaucracy, its first order 
of business being ^f-preservation and, its first law of . 
procedure being pursuit^ of the path of least resis- 
^ tance.2o Conseqtiently, although high-minded commis- 
sions and consultants may prescribe ways to upgrade 
the enterprise, the prospects for fundamental* change 
are veryjjim. Regulatory agencies have shown them- 
selves dilatory to the point of sloth and procrastination > 
in taking steps to assure the Accuracy of the informa- 
tion they process and provide. Scrutiny's to how the 
Food and Drug Administration, the Federal Trade 
Commission, and the Ehvironmenta) Protection 
Agency get their information, whattheyt!^ith it, and 
whose purpose&>it s&rves uncovers example'after ex- 
ample of error, miscalculation, and sometimes 
downright deceit. . . ^1^^ ' ? ^ - 

With regard to the FDA, riewevidence emerges with 
every Congressional investigation. The lntergovem-«^^ 
mental Relations Subcommittee of the House (jov- 
ernn^nt Operations^mmittee reported in December 
1973 that the FDA had-continued to allow dos^jge of . 
the hormones diethystilbesterol {DES) in animal fe6ds, 
to increase growth of beef cattfe and otl^r food ani- 
mals, even though evidence\was accumulating that 
\ DES was' capable of causing cancer in some animals 
and that traces of the hornione could not be kept out of 
the food products. Moreover, the subcommittee report 
accused the agency of being tardy in waiting physi- 
. ' cians that use of DES as a drug in pregnant women was 
unsafe. ^ ^ ✓ 

^ On th^^ther hand» the FDA took precipitate action^ . 
* withre^ct tq cyclamate.artificial sweetenersj'which 
^^mericaSis Wer,e consunHhg 2U Jthe rate of 16 million 
pounds^^per year. In October' I969^cyclamates were 
banned in foods be^ause^ evidence showed ithajt they 
had caused cancer in rats! tlowever, regulations did . 
^^;permit tlieir sale as nonprescription drugs, a decision ^ 
reversed someJ^O niont^s later. On t he s^ren^h of the 
1958 Delancy Amendment to the Foo'd; Drug, and' : 
Cosmetic Act, then HEW Secretasy Robert Finch was 
forced to prohibit cyj:lamates, even thou'gh there was 
not then and has not been subsequently evidence of 
their having caused cancer in hunian l^ings^ Repre- 
sentative L. H.. Fountain, heading an inyestigatiqn»by x^. 
the IntergovemmentaT. Relations Subcommittee,?^*^^^ 
founfdthat Finch did not want to eliminate completely 
safes of products already containingcyclamates. Coin- 



cidentally, an FDA official mentioned in his testimony 
that California fruit growers had just ended the can- 
ning season and that a significant portion of the fruit 
' had been canned with cyclamates. It was shor%after 
,the ban thaf the Washington Post reported that HEW. 
was planning legislative strategy for the elimination of 
the Delancy Amendment. By rechristening cyclamates 
as a dryg instead of a food additive, the agency demon- 
strated its own brand of strategic^administrative expe- 
diency and circumvented its own riormal procedures of > 
scientific evaluation. Fountain regarded this as a sub- 
. terfuge for evading the law, **discouraging . . . at^the 
time we are trying to inipress upon«our young people., 
the importance of law and order."^^ • ^ 

An abortive effort to construct an information • 
' system for the German Federal Health Bureau points 
up the complexities of managing information.relating 
to drugs. 25 Fim, the designers soon learned that the 
bureau's mission, i.e., thorough and coifscientious 
evaluations, was virtuaHy impossible. Clearncut poli- 
cies were lacking, and infdrmation lay at the very heart 
(Jf^he obstacles. With some 60^000 drugs on sale in ^ 
Germany; an unknown number availably in othef 
- countries ,ai#iikely to be imported, and both catego- 
ries increasing rapidly, the number of drugs to be mon- * 
itored was tremendous. Second, drugs are not readily 
classified and catalogued. Single chemical con^pounds 
^re related to one ^riother in complicated ways, indica- 
tive of their comojfex^ molecular structures. Their rela- 
tions in terms o^edical effects are even more intri- 
cate, third; effectiveness is not a binary scale but 
contingent upon the disease under treatment. A highly 
effective preparation can produce serious side effects, 
ej^the risk of death/ Fourth, if the pharmaceutical 
firm eager to market the drug is the prim^ source of 
information about it, effectiveness aS^a criterion may 

overstated. /. . 

Other sources of information about a drug are 
diffi.cylt to classify and evaluate, because they, are 
heterogeneous and variable as to authbritativeness, 
e.g., medical and pharmaceutical journals, »clinical 
reports, experimental results, rumor, etc. Mostmrpor- 
tant, current information about a drug may andoften 
iot^ prove to be far les^ significant -than what is dis-4| 
covered through use, through combination with other % 
^drugs, and through correlation of information with a^ 
yet iindeteCted^totirces, particularly^witfi the advanc^ 
of analytic and measurement technology. ^ 

Information on crime is surely no jess suspect, in 
<spite or because of expensive police information net- 
work^with grids so fine as to ensnare potential jurors 
along with criminalsV^ Crime in the streets is the tuB- 



' thumping theme, and much dj^^ made of figufes;^on^ 
robbery, aggravated asskult, aftatlielike'. A'feWyears 
ago, then Acting Attorney General Robert H. Bork^ 
cited, a 3 percent rise in what The FBI rateVas'**secious 
crime** (murder, rape» robbery, andjhe like) arid made 

..the following Remarkable nomequeiitial pir<>nounce- 
ment: "This increase in serious crime in the natiqp^ 
means thai all of us must continue to support qur local 
law enforcement agencies in their efforts, to cpmbat 
crime in the streets.'^^J However, if one we^e to exam- 
ine how the Safe Streets appropriations have been 
spent, one would be struck with their subversion to the 
busy work of d)ata-gathering and processing, all ration- 
^ alized by the notion that this is the way to *Tight crime.** 

Crime statistics being notoriously what the police 
jeport and definitions of crime being at best legalistic 

. and at worst tautological, inforniation systems are 
pouring forth a flood of data on purse-snatchers and 
muggers. Andfrom this we have derived a raft of soci- 
ologistic correlations between crime and poverty, poor 
housing, unemployment^ and other deprivations. As a 
consequence, apologistic measures have been the pop- 

_ ular .mode of response. Implicit here is the notion that 
amelioration of his lot would keep the felon from "ma- 
turing his felonious little plans** or "the enterjjfising 
burglar ff om aburgling" to paraphrase the Sergeant in 
The Pirates of Penzance 

Forgotten in the ppther over tactics for waging war 
' on poverty and crime in the streets is the possibility 
that crime may correlate. with gross national product, 
that dealings in narcptics, security fraud, and buying of 
political candidates and high officials to enstu^ispecial 
interest are all manifestations of big business. A New 
York City police consultant warns that crime tpday is 
"compute rize4 financially sophisticated, and has mas;- 
tered the ^s.of systems analysis.. Using computers, 
croSks are setting the -sights of major crime at'new 
highs," he- observes.^? 

Because the old-fashioned crook'is relatively easy to 
count and characterize,"the system has concentrated on 
him. But how do our statistics reflect organized crime, 
especially the kind that involves.high-level officers and 
police? How do our crirpinal justice information sys- 
tems yield useful data ori liijackers who have been 
known to cause sovereig&nations to capitulate under 
threat of massive destruction and massacre? How 
about /tie Arab terrorists whp immobilized a vital 
transportation nerye center, like LondonVfleathrow 
Airpdrt, by threatening to shoot down airliners with* 
Soviet-built surface-to-air ^issiles^s or who. bully the 
United States by threats tou^drop, bombs on piissile, 
installations, atomic energy plants, and other vulnera- 



Ble sites— all fpr^ good causet fefo*re.;long we \ wtpr on iiuinan^^^^ 



h^vfi to decide, whether we willv like some goVerti 
Ithents, accept terrorism as^ metHod for. impimenting 
a poKcy, nationaj^ or international. Perhaps w^will^ 
exempt from the crime category siich activities a^s'law- 
, breaking to gain sonie, socially acceptable purpose, like 
electing a president, discrediting a political adversary, 
qr topping a potentially obstreperous foreign govern- 
ment. In so doing, will we adopt the accoinmodating 
'*interpretation'' mat accords to terrorism the dignity 
of expressing dissent that should be respected or 16' 
outright corruption the legitimale s);atus of a technique 
for rallying support for Some' caise? Whatever 
happens^the crime information in our files will have 
little re^vance; and improvement, as envisioned 
through coordination, may be just more of the same 
old bureaucratic voodoo to conjure reorganization 
into appearing like a new vision. 

The census figures are not sacrosanct. Thi3 1 80-year- 
old institution, created by Thomas Jefferson and 
anointed in the First Article of the Constitution of the 
United States, has been criticized for its coverage, its 
gaps, and its propensity for unwelcome snooping. 
Beeause the decennial census was, however, supposed 
to be a source of reliabli?^nd impartial information, if 
, has sefved as the' basis for many kinds of official plan- 
ning. But its information d^n have serious repercus- 
sions, for example, as in the case, of the alleged 
undercount of Blacks in the cities. Jpt National 
League ofXitle$«once tripd to get a Secretary of the 
Treasury to provide additional Federal funds on the 
argument that the data in the 1970 census were false 
and the consequent decisions inequitable. The league 
claimed that there was an undercount of Blacks of 7 J 
percent, or 1,88 million persons,,mi3re than four times 
the undercount rate of 1.9 percent for Whites.^^ This 
discrepaiTcy would directly affect revenue-sharing, 

^ With Newark, New Jersey, losing $.5 million. In similar 
fashion, local welfaVe rolls are cut and officials make 
political -milQage out qf their "^management reforms** 
only to disclose later that the decline stems from errors 

.jh classificatibn, recording, and reporting. 

Doctoring the data is not an uncqmn\on practice in 
thefield of medicine. The files of Medicare are full of 
selrvices not rendered, drugs improperly administered, 
and a gamut of other liases Mj»idi, taken gullibly and 
in the aggregate, Would convey a distorted pidture^,Buf 
spme misstatements are.venia|[and ^ue to bad report- 
• ing rather than evil intent. SuQhffor*exampJe, is ihe , 
information on kidney transplants and the compara- 
tive mortality record of large versus small hospitals 
which'cpmes from- statistics-^atheredbyjthe Joijit Reg^ 
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Ameripan Cqllctge of Surgeons and National institutes 
of Health. Conimentinf^ oiTthe repqrt '^upd, in the' 
.. Journal of the American Medical Asso^iqtiqn^l^ Bf 1^- 
Jng H. S^iribner, a world-renowned kidney specialist, [ 
said that the report reflected a falsely low*deaUi rate in 
tSniall centers. ";AlIthe nonrepoiling centers are small, 
and my guess is Jhat the worse their results, the Jess , 
eager they woultfl|g^o voluntcetto report (heratp the 
transplant registry, even though the report is. kept . 
confidential.'' . ' ! ^ . VP** ^ . 

Information on unemployment is obfu$(^ted by the 
' populai" ploy of redefinition. Sometimes the jbbles^ are 
coiintedas those who are actively seekipgeniployment, 
a simple semantic expedient that; autofnatically 
excludes the hundreds of thousands >Vho. have stopped 
investing in the futile effort af reporting to their local i 
Department of Human ^Resources (formefHyknowji as V 
the State En^ploymfent Office). A series ofactices*^ by. 
theformcEchief of the U.S. Bureau of Labor Statistics 
and n(^^ice-president of research. National Bureau 
of Economic Research, suggests i new statistic. Called . 
"index of.unemployment severity,** this figure and the 
analyses Based on it reach the' conclusion thai thestate^^. 
of the economy in general and the severity of unem- 
ployment in particular were not then as bad as -some 
cJritics maintained. , 

Similar senjantic games may be played to promote 
the cause df special intere3t groups. The Cost of Living - 
Council, for example, withheld information stibmitted 1 
by the country!s 7.00 largest corporations, i.e., those, 
with an annual revenue of at least S2S0jnillion. pa the 
'ground that the figures required were not.'^nameric^ily 
identical" with those suppHed-by the SEC^the cotincil 
kept data on costs and profits from the very public that ^ 
the gathering of them- was intended to serv^. This was 
the situation that prevailed lentil ^,far<(r$uit, brought by 
the Consumers Union, ended in^a ruling by a Federal 
court that the Cost of Living Cotmcil had been with-, 
holding the information illegally. . ^ ..^^ — 

After reviewmg even theseisolated w^mts ofcon-'*] 
tradiction and confusion, can we seriously expect 
bureaucracies to improve their {)raclices vis-a-yis (lata? 
.1 Ihink not. In the ^me of musicajfci^irs in W^hihg- 
ton, it is likely tha1fthe:pers6hs cllled onto assessltid 
revise are the very ones who' had a hand in the estab^ , 
lishment of the enterprise. Any intelligence ppstm or- ^ 
tern is likely iolbc conducted by persons closcly^rclatcd 
to- the qngoirtg endeavor. Such inteljigence cproricrs 
tend to accept old assumptions and otherwise avoid 
bpat-rpcking, ff truth hangs in tHe balance, nq one rcc- ^ 
ognizesit,,fottheshpw^mustgoon. . ..^ 




; ' Still another impediment to improvement of 
information stems from the nature of bureaucracy and 
its quest for the path of least resistance, as suggested in 
the foregoing paragraphs, and derives nurture from it. 
'Here I refer to the strangle-hold, that PPB (planning- 
programing-budgetlng) and its complements and com- 
ponents, cost-^benefit analysis, and the like^ have had' 

^.on^thc very phifospphy.of govemplfeiu. These •*sbj)hiST 
ticated* tools of management,^ introduced into^he 

, Department of Defense by then Secretary Robert S.^ ^ 
McNamara and developed conceptually and opera- ' 
tionally by his assistant Charles J. Hitch, were credited* 
with having wgn the Battle of Britain ajid the* War on 
the Potomac; thcj^ certainly contributed to the mythol- 
ogy of methodology that still pervades government. 

But their triumph was mostly one of supersales- 
manship, for Senator Proxmire's committee later dis- 
closed that the Pentagon, far from representing a 
paragon, was, on the contrary, an example of gross 

^ mismanagement and that the very system singled out ; 

• as^he triumph of utilization of the *total system pro-' 
curement concept** was, instead,^j> egregious instance * 

; of spectacular cost overrun and productive short-fall. ' 

; Nonethelesi, prograni budgeting hianage'd to survive ' 
and, irideed, flourish— its banner loyally transplanted 
o^ civilian soil by Whiz Kids who soon occupied 
ifftptfrUnt posts in agencies^^nd in peripheral "research 
institutes.,^ On Augu?^^ 1965, President Lyodpn B.** 
Johnsdn proclaimed pro^ Ixudgeting (PPB) as the 

] .R^?scrite<l m?^^^^^ plarniijfig^ with wishful, 

statements about this < system^s havfng>. '*prbved its - 

; >^c?rlfi.many timies^.oy^r m ihc; Defense' D^ 
and jip^y, bringing to each depaitment and agency iikt ^ 
irf^t adyanced techniques ^of nic^dern business ina^^fr 

. ai^inent,^^* t'PB, be rflapsodized,lvould ^illuminate - 

; Quir bho.ices'' of programs to bring the. Ckcat Society 

:clpserto alljthe^ people: . / . V ' - v { ^ ^ 

For example^^'h^^ ,h^lp an V ' 

> r und^iprivileged child Vrealc out of .pdvefjy>nd ^ 
become a productive; citizen?.. Should, we 
; con^ptiat^pn impro.vihjg hfe^ducat<^l|i? Woild it 
'^help rn6it to5pend^^^^^ samefiindsI<if hfsfpod;Dr ; '-^ 
.j^plothlng, or me^i^l care? Docs tfieWaVahsiw^cr Jie - ' 
?nn training^his-fatliWfo^a job^^^ 

hisjrother thf principles ofnutritioii?JOris somt7* ^ 
. combinafion^nrf^ approaches most cf^^^ . 

.Such faith wal:J>atently naive; PPB^cbuld not, by its 
veicy nitur^, *^inymifiate.;j5ucfi .;c^6i«8,*^^^"^All - ,it „ 
§cco^^ w^s*td cast govemri:ijpiit ijrogram plan- 
iiing into.;^Procrustcin forms s6\th^rtte^^ wtrt few 
choices tliat eould be made/Everything became part of 
the cynicat numbers game; and everyone had to ptay 



the game^ order to survive. For every agency, divi- 
sion, and program, the apologia pro sua vita was cast 
in cost-benefU terms, and .where figures were lacking, 
they were dutifully conjurecl. h.^, . • 

So pervasive has been the influence of ^PB that even * 
in death its grip is strong. Altlw^J|a^June2l, 1971^ 
men^orandum from the>OMBl^B||nts official dem- 
ise in Washington, the hinterlands are still busy adkpt- 
ing their procedures, and they cai\ be expected to con-, 
tinue OTtil ^east the end ot this century. Moreover, 
and ^nore importont, PPB has refused to^die'witl^out 
issue. Its legacy lives on,ior example, in the form of 
PIE (Planning-Implementation-Evaluation), a suspi- 
ciously similar permutation in which the ^devaluation** 
of programs is in qjiarititative, "outputf **production*' 
terms. Conisequently, the data generated are no differ-, 
ent from and no better than those associated with PPB_ 
What is important, with respecfto this factor prevent- 
ing an eventual improy^ent^information, is that^ 
the 'need ultimateh/to ^sitisfy the 0MB influences 
directly the kind^ research^hat wiU be encCuraged,' 
who will be^Ure recipients ofVants to support the 
res^rch,xiS?hat form research results, make take in 
order to be acceptable, andAvhether the r,esearch will 
' continue to receive financing. 
• ^ . 

Under the present circumstances the superprecious 

- benefit-cost ratio, no mattef howl preposterous^ will 
carry more weight than a thoughtfyl exposition of fac- 
tors t;ortsidered relevant or research conclusions that 
elud? the measuring stick. During the 'p?ist decades, as « 

\universities have fecome increasingly dependent on 
Federal funding, the academic^^ommunity has had to^ 
resort to survival tactics. They hiave had to go through 
;;th^^rit^Ustic motionTs of •^producing*' in the format 
X ^^9?l^^^ ^^'^hc preserving the integrity 

- ;of:the1r re^arc^^ If reconciliation is impossible, they 
hav4 oric^qt^lwo'c or tb perish,- 

, because ^afntsmanshi^ now has been institutionalized 
ra|4ndicatiYi?Jof prpdjiqtivity in univeirsity calculations, 

business, it is suW. 
jeicted h the 'Mmgemtii technique^ that were spun 
<off by the Bi^pa^ of Defense. If scrupulosity pre- * 
vents a faculty riaember f roni producing as prescribed, 
' the funHjiflliijcai^^ to an ever-ready **research' 
. ' institute** lor privat^thinXtankv^^^^^ to oblige with a 
f "quick^a;^ity?joB;:^,^^:; , 

; Aiiother impediment to ST^pr^ytxxiii^ An Federal 
-iinfomiatipn iS|^uc^d in the hidden agerida. of gby- 
erjiriient activities. thescA^r^^^^ tq'time and; ^ 

art subject to the st^le and whim of a part^^^ 
^;,isj[rition. The'factV thcireXistence pre vents access.to,., 
V /information and controls its use We^cisn knbw them; 



only by thfilr signs and manifestations. Use of the *clas-/g 
sified** label is the first and most obvipus of thes^^ 
Standard practice ^ver since the rubber stamp carafe 
into beingi this method of imposing secrecy has Been . 
used to the point of overkill! A .best seller on the suB^ 
* ject35 documents the ways in which "secret** and **top 
secret** have been used for varying purposes by succes- 
sive 'Administrations..The cSse'of Dapiel Ellsbergand 
♦the "Pentagon Papers'Xhighlights some of the prob- 
lems. Subsequent inqui^ into abuses of the "classic- 
fied** label were intended to open old fijes and clear 
them ofitems.no longer secret. Although consi:derable 
declassification was the intent, the only apparent result 
has been refinement of an alreajly overburdened 
structure of classifications. 

^ more recent case involves the- current "energy 
crisis** and former President Nixon's message to Con- 
gress on September 10, 1973, to urge that the Navy*s 
Elle Hiir^ petroleum reserve in California be opened to 
thfe oil industry for development. Representative John 
Moss's testimony before the Senate Commerce Com- 
mittee criticized the Department of the Interior for its 
failure to' safeguard the public interest and showed it 
instead "Jo be an adjunct of industry in such a manner 
as to constitute a public disgrace.** Similarly, the Navy 
and the Justice I>epartment were excoriated Jhe U.S. 
iiaval commander who was depihy director of naval 
petroleum and oil shale reserves resigned hiscommis- • 
sion rather than support the administration's position. ' 
Lieutenant' Commander Kirby Brant is quoted as hav- 
ing told* a Congressionil source, "I have tdd my last 

* Sporadic moments^ of "operation candor** on the 
part of the* former President did not offset the decep- . 
tions ^nd doubletalk of hi/ldfal henchmen and^hite - 

* House spokesmen who turned <^ut^to be less reljable 
souj-ces of information than asu/lly unfeliaHlftsources, 
like the-unrferground press. Secrecy keeps any number 
of topiidoggles gping. The. label oT secrecy also serves J 
as a.n/tarjbitjrary- device' to ^keep : research resuUs 

* ii^ccessibier' \ ' • " ' ' 

The secret agency works in inscrutable ways through 
Xarious chaTmefe. The institutionvof <tie Scientific 
Advisory Committee is a typical example,^^ with the 
Surgeon Generars Scientific^Advisory Committee on 
Television and Social Behavior as a case in.point. This 

* panel was set up ^vith the support of the National fnsti- 
tute of MentafHcalth to investigate the impact of teler 
vision violence on the bchaviorof children. The broad-* 
casting industry^ was allowed to review^and veto the 
appointnient of] potentially hostile critics.arid, at the 
same time, Was given prominent representation ontf^e 



panel. Blacklisted through this procedure vi^ere seven 
candidates whose professional credential? were impec- 
cable but whose research results suggested that viewing 

^ of televised viQlenoe was not a catharsis for pent-up 
aggressionsXommeriting attxhc appointment process, 
James J. Jenkins, chairman of the Board of Scientific 
Affairs of the American Psychological Association, is 

^quoted^^ as saying, "It looks like an exemplar, of the old 
story of the *regulatees' running the Regulators' or^the 
fox passing on the adequacy of ihe eyesight of the man^ 
assigned to guard the hencoop." One pf the commit- 
tee's own staff membefs, Douglas. A. Fuchs, senior 
research coordinator. for the. million-dollar project, 

• observed that **thc scientific independence of this study 

^ has obviously been subverted to. some kind of political 
consideration.**^'^ « . 

Silencing the critics can be accomplished in many 
ways, as the Center on Corporate Responsiljility 
learned. This sniall public interest group conducts 
research and litigation^to improve business behavior in 
such areas ^an environmental protection, minority hir- 
ing, and product safety. The Internal Revenue Service 
denied the organization taX-exempt status, a death 
blow since thi? deprives it of contributions frojp tax- 
exempt foundations and donations by individuals. The 
IRS action has beeaanterjbreted?^ as a manifestation of 
discriminatory practice, in that corporations are 
allowed to treat their tremendous expenditures on lob- 
bying^as tax-deductible busing expfn^s. VAmerjcan 
tax and corporation la w^^haybjn fact created a> danger- 
ous imbalance jb^^tween corporate and^^blic interests. 
In the harsh light that Watergate has shed upon the 
way.special interests a je able tolnfluence political deci- 

^/sions» Congress and the courts need td^cexamine tax. 

.^la^ws and rules that apply so unequally to business or- 
ganizations seeking'to further theirself interests and to 
groups seeking to furthcrvsocial interests.** 



Futures Research-r-ProleQomeha , and 
Perspectives « 

Forecasting of various kinds and in ^umerotis guises 
constitutes a considerable category in the *Vcscarch 
roster" of the 1970*s. A particulai; favorite appears to 

. be scienc<f and technology forecasting, ]^H^i)s 
because these are relatively Jess conri^licated hy human, 
social, and political vagaries. One nfight expect^ then, 
tKat barfing such developments as secret weapons, the 
present state-of-the art vis-a-vis science and technol- 
ogy >Yotild be clearly accessible for appr^i^i and the 
future* at le^stjogically conceivable. Quite the con-, 

,.trary, *>^e find that«shelyes of books, specialized jour^ 



nals, and high-level conferenQps from Santa Monica to 
Stockholm have not vet brou^htuseventojthe elemen- 
tal stage of Hjiving^achiev^d a usable definition, to say 
nothing of an imderstanding^bf the^ dynamic for and 
directiQ^Ljrf-cKange. Involved here are the Complex 
interrelations between science,* technology, and public 
policy, with causality not a link in an endless chain but 
rather appearing in circular guise.^' 

The NatiorgI Science Foundatio;i undertook tode? 
velop a set onndices, which it said **would reveal the 
slfengths and weaknesses of U.S. science^and technol- 
ogy in terms of the capacity anU performaffce of the 
enterprise in, contributing to national objecti^es.''^^ 
The aspirations were lofty; such indicators were pre- 
sumably to assist in improving the allocation and man- 
agement of resources for science and technology and 
"in guidingjthe^Niatiwi's research an^ development, 
along paths most rewarding for our society ."^^ j^is 
Verbal macrame soon revealed itself to be patterned 
after the scrimshaw that decorates proposals a"hd other 
less noteworthy docurfients. The National Science 
Board labored ^nd produce'd a catalogue 6T curreint 
research and development activities. Listed were such 
items as "Science and Engineering Personnel," con- 
taining such unenlightenin'g entries as "current pool," 
/enrollments and degree production," and Supply and 
utilization." Instead of suppjying tha promised 
"indicators," the report poured forth a delugeof detail, 
not^all of it particularly pertinent,^on fum)s, liian- 
power. and equipment. It then concluded that present 
limitations^ in data and methodplogy ancrthej«ir«nt 
paucity of necessary indices limited the conclusions * 
that could b^rawn concerning the*qu^lity and effec- 
tiveness of diir scientific and technological effort!" 

Other researchers in the field publish articles an 
Jjqually dogged exercisefthat explore the oibvicfus and 
produce tepid cort<*iasions. A typical article takes as a 
null hypotheis the pr'&position that ioformation pro* 
cessing technology and applications are not advancing 
more rapidly than predicted by the foreg^sts^ analyzes 
a set of selected fqrecasts, and produces th?following 
incestuous validation: 



Although the data are imtifficient to provide 
' conclusive, evidence, the results Suggest that infor- 
mation processing technology and applications 
are advancing more rapidly than predicte^kljv the 
forecasts. Various Ipng-range forecasts are ingen- 
eral agreement.^ Information processing will baof 
increasing importance for future forecasts both as 
a subjpct'^and as a tool for processing data, f My 
italics,]*^ , 



. ^Ai meetings, accounts of science and technolo©^ 
futures research take th^ form of elaborate pafradi^s 
. and schematized displays, Kiost of which are platitudes 
cast in the future tense. Wallowipg as bur generation 
srill finds itself in tlie murky, uncharted currents of 
assessment of technology ,^5 we just may be unready to 
predict future trends. Indeed, Lanford^^ f^ds that we 
have not yet even reached the point where classifica- 
tion and standardization of terms has been 
accomplished. 

^ Certainly, if the technological response to the cur- 
rent "energy crisis" can be taken as a clue to our capa- 
bility to assess and predict in this one specific area, th^n 
the demonstrated state-of-the-art is in a, sad state of 
disarray. In the United States the *"JProject Independ- 
ence^ 1980 " which former President Nixon defined as 
"a series of plans and goals set to iqsure that by the end 
of this decade Americans will not have to rely on any 
source 9f energy beyond our own," is based on wholly 
improbable assumptions. The givens that were taken 
for granted cannot be gotten. We cannot byT980 build 
^ more nuclear powef plants than are already on the 
;^rawing boards, produce'any substantial amount of 
synthetic crude oil from coal or oil shale, or expect sub- 
stantial developmept of solar and geothermal energy. 
Moreover, there 5tiH remajn serious doubts as to ( 1 ) the 

^ saCfety of nuclear power reactors and (2) our capacity 
for storing and disposing of the vast amounts of fis- 
sionable by-products of such operations.- ' 

^ ' . . * 

^ Professor David Inglis warns^' that we should not 
put too much credence in the frequently .citeii argu- 
ment that there have been no ^calamitous accidents 
associated with the 30 reactors which have been pro^/. 
ducing power for years. This, he says, does not prove , 
that they are safe, but only that "if we are to have a 
thousand or so reactors in the future we wilLprobaWy 
not have more than^a few calamitous accidents per * 
year. Engineering assessment of the precautions taken 
ts more reassuring than that, but the claim that the 
nuclear plant's arc .safe is a matter of hope, not experi- 
ence." The problem of energy^is multifaceted, with 
' technology, economics, resource allocation, and social 
goals mteracting and witl|no consensus about any^of 
these factors* The situation is so confused that former 

\ President Nixon on January 19, 1974, felt imjjelledto 
' dejiver a statement over the radio on the cr^wilUy of, 
the "crisis" it&elf. It is the view of a professor ofn^lear 
engineering at MIT that part of the jdiffitplty stems 
from the Jack of a rational, long-range energy policy" 

\ile observes that "the Federal Government has devel- 
oped Utile capability to develop data on fuel -demand 
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and resources and has, been content with petroleum-^ 
industry data/*^* . * • V 

The /technology forecasters** have shown. only 
plodding pedantryin their preoccupation with jjredg- 
ing up definitions. Dodging real-life concerns, they 
have been engrossed in pencil-and-paper games, the 
intellectual doodling dignified by names- derived from 
the Greek. Where knowledge was calledior, they have 
given us what the French so,aptly term fumisme.^^ 

Their failciful flight put us in'the twenty-first century v 
before we learned to live out the reality of the twen- 
. tieth^Note, for example> the contribution of "experts'* 
in a Xerox survey:^ ^ 

Ground Transportation: Tubes underground with 
propulsion by air or magnetos will take car^ of 
many mass transportation needs inter- and intra- 
city. In many cases high-speed above-th^-ground 
monorails or tubes will accomplish' the same ^* 
results. Computer control will virtually eliminate 

* the possibility of accidents^ Hook-on conveyor 
type transportation will be used for individual - f 
vehicles and will operate at high speed in safety . 
and comfort by eliminating the decisions and dis- : t \ 
cretion now prevalent in persoigl driving. An v-^. 
individual will watch 3-D television or play carder .^^*' ^ 
while traveling at'high speeds. Energy for thes6S^u//.%*^5^> 
. vehicles.find theircontrol devices will be through^*':? ' ' 
nuclear and magnetic means as welba^-splag an&i^ / ■ 

. 'fuel cells, all of which will operate with *^re^t'/ f, 
efficiency and the pdwer to replenBh 'themselves. '"\ - 
Incjuded h^ein are many new devices to operate' 
• beneath the sea. • 

Ai/Transportation: We will be sending material >^^-^«?^^^^^ 
and people around the world strapped mq 'dQx^ ^f'J,. 
vices like space ships which will be sihiilaj^t^ oprv/^^' 
present guided missiles and rockets but on a^uge^ 
' scale and with much more sophisiicated contjojs. 
For short jaunts a magnet-controlled^^curious ^ 
flying saucer type device will be prev^"^''! - 

Ene{;gy, the very element that turq^ e^j^t to be crucial in ' 
this excursion into the never-nVver land, was dismissed 
in cavalier fashion as though practically a given. Actu- 
ally;,Jhterrfati6nal events of the past few years have 
brought the enfire world to the realization that its 
energy sophistication's at low level, and that despite 
Ihe great show made of nuclear, solar, and even laser 
technologies, we are still vitally dependent ^n fossil 
fuels. * • ' . ^ ^ 



tice, and humanitarianism-Trare tottering: in the 
vacuum that has been created by what can onl'^ be 
attributed to technical lag in failing to assess this criti- 
cal aspect of industrialized civilization, politics, propa- 
ganda, and pressure tactics have bec(|[ne the fyime 
forces. ^ \' 

If our forecasting techniques for technology Avere so 
weak that the past few years* rediscovery of tne wheel 
caught us unprepared, with the result that foreign 
manufacturers enjoyed a bonanza and road plan'ners 
had to improvise bicycle lanes on hignways and 
bridges; that the revival of the long-defuna IrorTHorse 
.as a mode of transportation found the/minmial ser- 
vices of Amtrak totally inadequate to meet the 
demand; that the triumph of kiroraftOHe^Ringpf the 
Fleet,** the 747 jumbo jet that caused airports to relo- 
cate ^d rebuild their facilities almost overnight co,uld 
^become the dinosaur of the.Jet Age because it requires 
40,000 gallons of fuel fSTevery hour it flies; that the key 
symbols of-Ampricah affluence, Cadillac.and Contin- 
ental ca%tcould become such a drag on the Automobile 
market that manufacturers have been forced to close 
down production and lay off kun^reds of thousands of 
workers, , wuh the usual ripple effects on the 4otal 
employ^ment picture— if not aglimmepof these imporV 
tanl occufrences^appeared in the^crystal balls of the, 
forecasters— can we count on them to foretell with 
';an:(.-^egree of credibility the future of man's social 
'SVorla? * . 



With' continuation of the energy crisis, many of'the 
props of our social unive/se— prosperity, equality ^jus- 



.:.-J^oFari answer we must first look at the metjiods and 
tools in use, tlien at the tangible record, and finally at 
the forecasters themselves. As to the first, we frnd an 
eclectic ^jlimaufry, borr#>yed frotn-a heterpgeny of 
disciplines and possessing none of its o^n* Conse- 
quentfj;^ anyone who careslado^^ can prpfessexpert- 
ness. Not surprisingly, sin(^ystems analysis is the pre- 
'(lo)ninant paradigm^* of ourjjechnocratic era, we find 
..'%e -systems apiJroach," npjw^appearfng in the^future^^ 
peffect, prominently in vogue. Think tanks. East and 
'West, and East- West international research4nstitutes, 
as well as evergrowing satellites, all purport to study, 
forecast, and design the future, with this tech n% |ue cur- 
iously and^ ubiquitously applicable in all th^e discrete 
usages.^2 . • N 

The sjjstems'approach attacks the future in niucKthe 
same way as it deals with the present. However, we find 
the same tools ari^te"chnique§ used now without the 
constraints imposed by real-life tests in the present.„ 
Possesscdwith the zeal to appear scientific, the futurol- 
ogists hav^gratefully glonrierat'ed fragments of bor- 
rowed methods in an eclecticism that bespeaks that 
lack of an intrinsic discipline. Typical jslt^ the ref- 



erences m^de ta tlve work of L A. Zadch, an electron- 
Jcs engineer who has been studying the use of linguistic 
^ variables in place of or in addition to numerical varia- 
bles in systerfts. analysis. 5>Zadeh's notion of 'fuzzy 
sets** se^ms to have brought to fuzzy thinking a respect- 
ability through language far in excess of its contribu- 
tion to conceptual clarification. What is especially sig- 
nificant in this^doration of Zadeh is peculiar selective 
ity. The fdzzy algorithm? are accepted and cifed with 
enthusiasm; studiously avoided, however, is the 
very basis for his contention that *tfiie conventional 
quantitative techniques are intrinsi9ally unsuited for 
dealing'with^humanistic sysfems or, for that master, 
any system whose complexity is comp^ble to that of 
'humanistic systems." * • , 

Zadeh's entire approach resfs on *the^ principle oT 
incompatibility,^ which appears nowhere in the cit- 
ations of his futurologistic followers. The essence of 
this principle is that ''as the^complexity of a system, 
increases, our ability tp maVe precise and yet signifi- 
cant statements about its behavior diminishes untjl a 
threshold is reached beyond which precision and sig- 
nificance (or relevance) become almost mutually 
exclusive characteristics. It 'is in this sense that precise 
quantitative analyses of the behaviof^bf rhumanistic 
systems are not likely toTiave muchr relevance to the 
^real-world societal, political, economic, and other 

* types of probleriis which involve liumans eithef as indi- 
viduals or In groups." » « > , 

Because, as with systems analysis of^current phe- 
normena, data are^the ^ine ^ua no/i, a prime difficiilty" 
has been that of a dat& base. FoV this futurologists have 
relied heavily,, on "social indicators,*" v^hich was a 
'legacy of the Johnson Administration ' and repre- 
sented an attempt to duplicate in the social sphere that » 
which had been accomplished witH respect to econom-^ 
ics, viz., a system of indicators that.would contribute to 
social accounting just as economic indicators-describe 
the Behavior of the economy.' Much has been written 
about Toward A Socpl Report,^ which was intended 
to lead to a regular social report on the Nation similar 
^ to' the Annual Report of the Council of Economic 

* Advisers. Although its concept&weaknesses'far ou<^- 
weighed^ its strengths, the repent remains a kind of 
landmark and has served as a s|^ngboard for much 
more bf'the same, and for critical analyses/ * 

^One important i>asis for c/iticismShould be^the 
notion of emulatingthe economy; Popper^ reminds us|;^. 
that tile analoa^ between the two kinds M reports wa7 
itri^eading in that the economy coiifld araw. on »a 
genuine, full-scale model provided hy^ev fe..J ^b such 
model of the social system exists, and the* countless 



partial models are simply Thajlequateimitaions. There 
is, moreover, the matter of predictive powr. For all 
the wVU-developed tools of the "econdmistsV tremend- 
ous divergencies appear in the forecasts, In its 1973 
year-end analysis of business conditioas,5^the Morgan 
Guar'anty Trust Company of New York wafned that 
current forecasts of ecwomic developments Jn 1974 
"rest on much flimsier foundations than usual?* 
Reviewing its previous year's performance, the report 
said, "What ac^Uy happened in 1973 bore little 
resemblance, to what had been anticipated. Most . 
important ofalUthe optimism of forecasters th^t infla- 
tionary pressures would remam reasonably moderate , 

proved^tb have,beeri totally uiSfounded.** 
. ^ • 

The annual meeting of the American Economic 
Association in December 1973 wS« described as an ^ 
assembly "of a penitent and humble band of econo- 
mists," penitent about their failureiDforecast the infla- 
tion that had enveloped the economy in 1973 and hum- 
ble about their ability to see what lies aheail in 191^7 
The4)revailing theme came fortii unequivocally in the 
opening remarks by >yalter.W. Heller, the associa- 
tion's incoming president: "Economists are (listinctly ' 
in a period of re-examination. The energy ci4liscauriht 
-us with our parameters down. The food crisis caught^ 
us, too. Thiswas a year of infamy in inflation forecast- 
ing. There are many things we really^jlst don't 
knoWs^58 In his lecture to the Americi^Mathematical ^ 

• Society, Paul A. Samuelson, Lwobel Laureate, made * 
this pithy, comnient, "Ecohoryists shoul^"^ ffumble^-^^^^^ 

"for they have a great deafto be humble about!"59 '-^ 

Suffering fr^m ^all the. drawbacks and. deficiencies 
presented in our earlier) discussion of informationi 
social indicators as en>asioned by those who aspired to • 
become social accountants are additionally burde^ned 
by fuzzy conceptualization, faulty assumptions, and 
feeble cr?dibiKty. The very notion of a'value-free sys-' 
tem of social statistics is patently impossible, ^n an ' 
enlightening and .comparatively little-known dqgu*" 
ment,60the»ll.S. Department of Health, Education and 
Welfare acknowledged this inlpossibility, but by that^l 

* time the rnovement had taken on a dynjfmic of its awn . 
and has jubseqiiently ^one into business for itself, wjth 

-foundation grants, government projects, and the U9|ml 
prrf>puls!on mechanism at work. Along with*^jntin| 
out the inadequacies and inappropriateness of social 
indicators as a. device to aceompUsh the purposes set 
for them, the report offefjf some''ihteresting <c:awa/5: ^ * 

, The^, very 'labeling pf data as "social indicators,*" 
with the n^slrniative Implications which labeling. . 
parries, may be^misleading in its implications, f 
Indeed, the omission of item^ which caftnot be 



measured is itself ^^major bias— often the most 
important facts about social condition are quali- 
tative, derivative, or interactive;^' 
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other is systems analysis/ 
the futurlbles. 



Such is the terrible state of 



One might also add, with dJi.amen to the above,^hat 
not isolated facts but issues in their complexity might 
be more meaningful as indicators than mere countable 
dribsand drabs. But because ideas, much like spurious 



JHaving begun this^aper with its conclusion, it is> 
only right that I conclude with its beginning..! said then 
^ that I given ther.pre.sent state-of-the-art of futures 
research, the classic example of the Greek sibyls, who 
produced deliberate doubletalk, may be the wisest. 
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figures, beconic legitimated by reference and.repeti- safest, and most desirable m* thp final analysis. Jf ac- 



tion, the notion of social mdicators has managed to 
attain such an aura of respectability ithat even Daniel 
Bell,*^ no neophyte in these matters, makes wishful 
remarks about their possible efficacy in the context of 
his forecasting. \^ 

Inevitably, consid.efation of criteria for **good" 
futures research brings us to an assessment of the futu- 
- rologists themselywl Who are they? What are^theitcw — 
dentiak and claims to credibility? Here, oddly enough,^ 
we cai\ find few definitive answers and instead must 
depend on observation. As we st%tcd-earlier, futurol- 
ogy as we see it is Ho ''discipline". but an agglomeration 
of derived activities, including anything from mathe- 
matics to public relations. A gravid "Encyclopedia of 
the Future'^^'i has a roster, we are informed in the 
advance pqblicity, of some 65 '*eminent authorities'' 
aliijady committed to contribute and 45 morfe to come. 
Their articles will appear thematically in -five volumes 
titled, "Politics and Economi(^J||pcience and Tech- 
^nology," "Society," "The Individual," and "The Arts 
and Leisure." "Members of the Hudson Institute in 
Paris, the European office of the. internationally, 
- known think tank' headed by the economist Edmund 
Stillman, chose the list of authors and their topjcs and 
wilt provide intensive editorial direction." 
^* ' • ^ — . — 

Perhaps herein - lies the clue to the identity of 
futufologi^ts— they are people selected by Herman 
Kahn and his cohorts as authorities to set forth, in arti- 
cles favoured with Hudson Institute's ovin brand of 
"intensive editorialjlirection," their thinking about the 
unthinkable anHperhaps the unthought of in tlieir 
fields. But this Wfauld account for only the future 
experts on the future/ Ctf the present experts on the^ 
future^ j^n be said that their expertness is so likely to 
be positively conelated with distance in time and space 
from the here and^now that they remind one of the 
character on Ko-Ko's famous "littleBist"— tfee person 



curacy is a criterion for prediction, then who the futur- 
olo^ist is, what he stands for, and what his values are " 
Become crucial. Intrin^c in the matter of being right i^ : 
the now-familiar and generallj^recognized element of 
the self-fulfilling propensity. BuKther^ is mo1-e. Under 
the ihfluence of B. F. Skinner, ps vchologisls are flock- 
ingfiacjtward, like lemmings to {he se^to the behav- 
iorism of the first quarter ofthis century. Ignofing all 
the moral and ethjcal implications and cynically con- ' 
. trivirig an^gument witMiis<owr\ version of a "hu- 
manistic" basis, Skinner is the leader of a new moye- 
^ ment calling for the development of.'a social 
technology. * • 

What we need is a technology of behavior. We 
' cQuld solve our problems quickly enough if we 
could adjust .the growth of the jvorld's population 
^ as precisely as we adjust th^ourse of a spaceship, 
or improve agriculture and industry with some of 
the confidence with which we accelerate high- 
energy particles, oTr move toward a peaceful world 
with something like the steady progress with 
. which physics has approached ^J>solute zero (even 
tljough botH remain presumably out oftjfeach).^ 



Experiment^ation in behavior modification is going 
on in unwonted places. Piatt tells bf progress in hisi^_ 
laboratories at Michigan.!^ Others are displaying thei'r^ ^ 
own research results on this latter-day conditioning of 
responses, all in.pursuit of new "scientific" dimensions 
Jinfi in violation of what surely would be ethical stan- 
dards of the profession If anjj manage to survive. Nor 
have sociologist^ stood firm as a bastille iii defense of 
liumanism. Instead, displaying a vcicle mecum thaf 
indicates the insidious grasi), of the dominant para- . 
digm, sociologist^are being exhorted^ to "revitalize 
their discipline" by "^ss-fertilizatiori" with '*engi- 
neermg, arch^ectufe, systems sciences, and experi-?*^ 
mental psychology" where social technology is being 
d;vetoped^An impassioned polehiic" castigates sociol- 



whoTiad a predilection for "all ^nturics buf this and 
ev'ry country but his own." With systf ms analysis the _ ^ _ 

prime , stock-in-trade of these adveiiiurers into tfic^'^^^^gy for being an '•unexciting discipline/' Sociology^^ 



Unknown, we might share the further deprofessionaliz- 
ing note offered by an aerospace engineer: "There are 
. two occupations," ^e said, "for which previous pxperi- 
ence is not 'necessary. One 'is streetwalkirig,\and the 



urged to recognize ."the rich«fieldt)f information being 
produced by experimen^l,p$ycHoiogy." (This turns 
out to be^j^discoyeryof rats, rodents, and.our winged 
friends, the pigeons.) . 
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^ But alsQ, and more ominously, there are emerging ^ desirable— will occur And 'lest there be' any obstacle^ 

rejnf«rcement,contingencies". br social inter- there is also a prescribed Guarantor Of £)ecisions; "a 

^ ' ventjon techniques, otherwise kno^n as "reinforcers," ' superordinate authority," which can make the future 

that can virtually assure lhat a future^once having to order aVd, perhaps by no mere^coincidence, the futu-' 

, been established as feasible and, by some calculus, rplogist right. - 



^ jt. 
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Chapter 12 ^ ^ r 

Forecasting When The Future Is Known: 
The Case of The Soviet Union 



Wayne I. Bbucher 
Doctrinal Background 




Most of us know Communism in any of several 
> forms: as an overarching field of study ("scientific 
socialism"); as a tfTeory of histqry^nd of social change 
("historical materialism"); as a theory of reality and of 
cognition ("dialectical matjerialisni"); as a global politi- 
• cal movement ("the socialist revolution"); as a doctrine 
fon the forceful transformation of precapitalist and 
capitalist states into socialist staters ("Marxism- 
•Leninism** or similar phrases); as a guide to revolution- 
ary strategy and tactics ("the party line"); as a bteeprint 
of specific achievement in avowedly Communist coun- 
tries Ohe plan"); and as a unique configuration of 
personalities and institutions that embody, express, 
interpret, and control these various kinds of thought or 
action ("the Soviets," nhe party," "the party leader- 
ship," and so on). These and still other guises that 
could be mentioned differ from each other in impor-' 
tant ways,ahd.none by itself actually defines "Commu- 
nism";' biU they are all alike in at least one essential 
respect: each rests upon a claim to thp same special and 
infallfbleHcnowledge of the future. » ^ 

i 

This body of knowledges special because it is limit- 
ed, not so much in scope as in time. That is, iri subject it 
ranges as widely as to include some very'large features 
. of the future development of all socio-economic sys- 
tems in the world, while m time it moves ouUvard only 
to that vague but neveptpo remote point at wlViph these 
systems have achieved full classlessness 
^ tatorshift^^e proletariat,'' sans part^JIffiw state 
^ knowledgelThifallible because, in thfcfirst instance, it 
is "scientific" (i.e., it is said to follow from a thorough 
analysis of conditions whichare objectively rooted m 
concrete expcrionce) and, second, it is impossible to 
]Show that it is not scientific (i.e., the rules of analysis 
and discourse are apparently such that-cegtradictbry 
results ape inadmissible).' 

A %Tew examples will illustrate the j^pecies" o% 
foreknowledge falling in this category^Pffst, there are 

md will be^taken. 



statements of op|5ortunities that can j 
tljjis Engels writes in 1*882 



Since the historical appearance of the capitalistic ^ 
mode of production, the appropriation by soc'Hty - 
, of all means of^ production h^s often been 
dreamed of, more or less yaguely, by individuals, 
^ as well as By sects, asthe idgal of the future. But it ^ 
, could become-posslble,'^ould becbme a historical 
necessity, only when the actual conditions for its , 
realization were there .... This point is now 
reached. 2 . . - 

Similarly, the draft of the' Program presented 'by 
Khrushchev at the 22nd Congress of the Sovipt Com- 
munist Party in 1961 declared: "The world capitalist 
system on^he whole is ripe for the social revolution of 
the proletariat."^ - ' 

We might observe in passing that the fact th?it this 
statjement refers to the same "objective conditions"gde- 
sorlb«d by Engels almost^ a cetptury before, and yet is 
wea|cer, would not be taken by a Communist as an 
^jdication that it was at all suspect. Apart from doc^ 
trine, there is a long tradition ampng Cpmmuin$w that 
the timing of a revolution cannbt be fq^casted„even * 
though the event itself is iixevitabje. Thus Lenin wrote 
in^early 1917 that "revolutions ... for whieh the date , 
and the chances of sujccess can be told inadvanpe, nev- 
er happen,"^ and in 1918 he ridiculed a prediction that 
'*^*the imperialist system" (i,e., the most advanced capi-* 
talist countries) would begin tocollapse later thatyear: 

This formulation is . . . childishly, iftaccurate,' 
despite the scientific pretensions. It is natural for 
children to understand science'tomekn that ^tcan 
^ determine in what yea^'^pring, suWer, a^itumn 4 * 
"•and winter, the,"collapse must begp." These aife 
absurd efforts to ascertain .jyhat cannot 'be ascer- 
tainefi/ No serious politician will ever say when 
this or that collapse of.a "system" **must begin.''^ 

A second kind of indisputable knowledge about the 
future describes mdthods that must arid \?ill be used in 
the achievement^ of Comnlunism. For example, the 
notion was long prevalent (anc^ may still be) that war 
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between the Communist and non-Communist states Js 



inevitable, and-^t is still asserted that the transition : 
from Capitalism to socialism caQ occur "onjy*' through 
revolution.* ' « 

vA' third kind oX knowledge involves tactics— 
specifically, the conditions for their success. In the 
stroqgest statemei\t of its type, Lenin once Nvrote: 
"Nothing but an^plyective account of the sum total of 
all the mutual relationships of all theelasses of a given 
society without, exception, and consequently an 
account of the objective state of development of this 
^so9iety as well as an account of^he mutual relationship 
between it and other societies, can serve as the basis for 
the current tactics ^of the class (hat fqrms the van- 
guard.*"^ Thisj:all for perfect information was viewed 
by Lenm as a strict inference from "the geneVal princi^ ^ 
pies of [Marx's] materialist-dialectical outlook." The 
fact that Communistsalso believe that such^.full knowl- 
edge is not attainable would make this statement look 
ft^oli§h indeed were it not at least {partially offset by two'^ 
other ^cts. first, the Vanguard" class (i.e., the proleta- 
riat) has its own Vanguard, known as the party; and, 
second, the party believes that it cannot err if rt holds 
fast to Marxism-Leninism. AH future decisions, there-' 
•fore, will be correct, provided "only that (hey are based 
on tSe then-current vefsion of this^^^hilosophy. This 
idea was^nost Wat^ntlyistatedin the notorious History: 

oj the CPSU (Short Course): 

-v^' :^^<' ^ ^ ^ * > 

The power of the MarXist^Leninist theory lies in 
the fact that it 'Enables theVarty to fin4 tlfe right 
orientation in aiiy situation^ to understand the 
inner connection 6fcurrent events, to foresee their 
'"bourse and-to pejceive hot only how^ahd in what 
direction they are developing in the present, but >^ 
, how and in what" direction they are bound to 

develop in the future'.^ 

' ^^".^-^''^^ • 

«i>The final kind of knpwle'Hge of the,future'bestot^d 
by the varjous forms of Comi?iunism is the most 
important of all: definite„ assurance of how thefqresee- 
able fiiture will turn out. Said Lenin at a Soviet Con- 
gress in 1921; "The new society T . . is inevitable. Early 
or late, twei]ty years earlier or twenty. years later, it will 
come."' The idea has been repeated so often that it is a-) 
commonplace, sometimes stated matter-of-factly: 

. . .the question arises: Can Comraunist society.' ^ 
^ be brought about? Our answer is "yes." About this 
the whole theory of Marxism-Leninism offers a 
siientific explanation ^at Jeaves no* room foV 
doubt. It .further explains that as the ultimate ^ 
result of the class struggle of niankind, such a * ; 
^society will inevitably be brought abbut.l" 
* . ' ' 

—sometimes exubMjr.aniiy: - ^ * v. 



It is now becoming more and more clear that the 
en'd of the sway of capitklism.is drawing near . . . 
and that capitalism is a system tjiat has outlived its 
. age and is bound to perish. The future i&ours!The 
future is for Marxfsm-Leninism! The future is for 
• communism!^' 

From time to time, one not only hears about the cer- 
tainty of the ev^rit, but-also is given an idea of when it 
will occur. Thus, in 1952 G. V. Kozlov wrotfe t^at "the. 
second half of the 20th century will produce the 
complete victory of communism fhfoughout the entire 
world."'2 The draft Program of the 22nd Soviet Party 
Congress in, 4961 \yas extremely vague about the 
advent of Communism i^ the world,at large ("sooner 
or later"), but rather specific for the Soviet Union: 

The present generaj fion o f Soviet people shall live 
{ under Commurtisfnf^cialis'm has trjmphelci in 
the Soviet Union completely and finally. "Within 
■ two decades tHfe Communist society will on the 
V -^^(^e.be builtrtn the U.S^.R.»^ " ... " y 

, Inevitable yctory on a national or global scale 

, carries with itf obviously, d number of other profound 
-changes that ^n also be foreseen with/absolute cer- 
. tainty. The mps!^ significant of^hese, £mm a doctirinal 
point of viewi aje the many rewards to the individuals' 
who'are.ther^'a^liappens. All of the^e rewards flow 

- ftoip the fact^that the exploitation of man by man Aviit 
have ceased; the principle, "frdhi each according to his. 
ability, to eacl^according to his ne^ds," will have come 
into force. No exhaustive listing of the tangible conse- 
^quences |pf this development has ever he,en attempted, 

' of course. But some-specifics Have been enunciated. 

' For example, in December I9&4, the entire issue of 
i^SSR: Soviet Life, Joday (a Magazine later renamed 
Soviet L//e). was jdevirted to answering questions fre- 
q^uently asked by Ampricahs about Communism. Pre- , 
pared by a team ojf experts under the-editorship of S. G. 
Strumilin, the.replies are not only authoritative, but 
.* candid and oipn highly eloquentr From the^ we can., 
glean many ^insights intcpthe future that Communism 
predicts for individual citizens. Amqqg the certitudes 
are the.followihg, all of Whichare quoted (the'numbers 
in brackets ideptify the pages): , ' ' 

[ -^kx\ abundance of;aiI the good things of life will be 
free and at eVe^one's disposal [iX Trade, money - 
and credit will gradually disappear (5-6]; no money 
, VVill be used fl2]. Nothing.will.limit the needs^f the 
individuaL except his ow^5>good sense and moral 
\alues! his Self-respect^ar^^ his resf^ect /or the inter- 
ests ancl^needs of the other meinberg^of sj>cieiy^I 2^ * 

—Full socj^, economic and cultural ecJuality-,of alf . 



• members of society, i.e., : . . the complete absence 
, of classes artd social groyping [6]. [A] woman will 

be . . . independent in every respect, tfe equal of her 
husband where her opportunities for creative work . 
are concerned [29]. 

^"^^ —Differences will .be eradicated between city and 
village, between manual and mental work [6J. 

♦ * 

^Science will no longer be. harnessed^ to. military 
mentis'. . . ; Scfence and production will really be 
joined in pursuit of their common goal— the satisr 
faction of the continuously growing requirements of 
the people. New scientific findings a;id inventions . 
will bfe almost immeSiatelj; applied in industry and ; 
agriculture, while a grateful population will pay trib- ' 
ute to the researchers and innovators responsible 

• [7-8]. 

-^All accounting— economic calculations, planning, 
. statistics and economic efficiency— will be rated in 

kind and in units of cbntributed labor, i.e., working 
. time [6]. The gauge of people's needs will be'pro-' 
. vided by statistics of consurtlpj^ion and^he sum total - 

of individual orders [12]. ' ^ 

^—Planning will become niore complicated. [But] the 
sorting and-summarizing of the milHons.of orders- 
/rom consumers, the choice pT the b?st technological \ 
methods, the most efficient allocafipoi of^-esources,^*!^ 

- the deployment of plants, the balanced devel- 
opment and coordination of indjistries; the drafting 
of the entire systent of indices, operative and^atisti- 

. , cal calculation and control, etc., will all be done by 
cylierndtic computers and inforrpation machines 
manneH^y an armj^ of highly sicilled personnel [ 1 2]. 

—The special group of people professionally engaged ** 
in the management^ of public affairs will disappear. 
Each individual will devote §^ome part of his time to 

- ' (5vic work [4]. 

—'State activity will lose its political character, 
[There] will stiU be Bodies ir> charge of the national 

• : economyj?uJie,plan ning of scientific research . ♦ . -^^ 

But. these wilt not be state bodfelsince their activity-^ 

— will be determine^ exclusively by economic, scien- ' 
tific, arid other such^considerations, not by political 
'considerations [4}. " * - ^^-^ , * • 

^ .—There will be far n^re leisure time .... Pe6ple will 
/ have to give less' ^nd less of their time to prod-; 
uctjon— four,*three, two, or perhaps less hours [13]/ 

— Work . . . will be ^ purely voluritary,, nothing* 
^ compulsory about it [13]. No one, [morepverj 
be chained (o a single vocatiojL^^^itbJtis^oTffpr^ 



sive and very thorough . . . training, the futdre citi- 
. zen . . . V^ll be equipped to move Uom one occupa 
tion to anofher when he so chooses [56]. 



—The ^need for any Jcind of coercive jaws wilr 
disappear, as well as the need for maintaining the 
state apparatus. It willbe replaced by the publicself- ^ 
government of free people, and the laws will turn 
into customs and habits that will have become the.J- 
standards of communist morality .... Disputes 
aifd di^greements between people or "conflicts 
between society and certain mdividuals ^ . . will be 
resolved purely by persuasion [13]. The courts, the 
police, the organs of state security and the army . . . ' 
.will disappear completely [4]. [While] there?wilt . , . 
be occasional breaches of the rules of society . . . 
'they willbe individual morallapses of no great social 
importance. N^^ny of the crimes so common today 
will be unknown Other crimes will be incon- 
ceivable to people with the ethical concepts of the 
future, or will simply be senseless . ."T .^Personal 
morality will become the accepted regulator oT social 
relations^'and will take-over th^job now done by law 

" and administrative»coercion [30]. Conflicts will be 
settled with dignity and kindliness. [And] a growing 
role will be played by friends and comrades— by the 
collective as the educator of the citizenry ,'^s the **de- 
live^rer** of man from his personal imperfections [28]. 

—The future family will lose its^ present economic 
^/importance. [Love,] mutual respect and spirituals 
kinship . . . will be the only foundation for the fam- 
ily ... . Peopte will marry only for love; [But not all 
marriages will last, an^ there will^ be} greater 
freedom Jo invalidate marriages [29]. Society will ' 
undpubtedly takt a greater part in supporting and 
bringing up ^the^ younger generation than it does 
today [but narehts will not] renounce the joy of com- 
muning with their chjldren [or] give up their Vole of 
initial mentors [29]. / 
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-Man's hunger for knowledge at)d his ea;gerness to . 
master new skills willb^ as spontaneousahd natural 

^arhis-tieed for work^.rept or sltep: Eveiy manwjl, 
haveTimitl^^gportunities to'develop and use his\ 
abilities. Communism, wilha't last make it^possiW^ 
for the human personality toYlowertl3].; • 

-Religious conceptions of life and naturc of man and . 
his place,'role, and purpose, as well as other supersti- 
tions and prejudices,' will disappear . . Allafiis 
will ^ replaced by a sober scientifip and materialist 
view of life. There will be only opg taith in commu- . ' 
■-msi iuviLly— failh in man, in his energy, his labor, in 
the unlimited creative potentialities of his free spirit. 
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in his intelligence^ armed with the all-conquering, 
force of knowledge [29], 

—Communism will do away with class, natioijalf" 
religious and racial antagonism .... Such vices as 
greed, cupidity, hypocrisy, egotism, brutality, and 
licentiousn^' will be gone. But this does not imply 
that . . . tastes and views will not differ [or that] 
communist society wijl . . : be static '[3Q]. There wiH 
never be an $hd to pioneering thought and action 
[51].. N9 mfiUyi^ >4)ow harmonious and free we 
imaging our fuUy^cqnstructed communist society to 
'be, liis^ry will undcibbtedly confront its people with 
.new prOiblems. This is the guarantee that mankind 
. will never be deprived of the fascination of exploring 
the. unknown, of the joy of creation, the thril^f 
struggle [56]. ^ ^ " - , 

In shorty t^hen Communism is achieved, "the^ 
struggle for individual (existence disppeafs .V. . Thfe 
whole sphere oClhe conditions of life which enV{h)n, 
man, and which have hitherto^uled man, now co;ftes ' 
under the dominion.and controK^f man, who foi; thV - 
first time becomes the realr.coWiousJord of'nature 
because* he has now become master ofTuSr own socia 
organization .... Th^ extraneous objective forces . 
that have hitherto goverued history pass under the <jpn-(/ 
trol of man himself, [^nd] mar\ himself, more and/ 
more consciously, [will] make his own history r> / . 

Thes^ universal propositions about oppottunitie/,, 
techniques, tactics, and outcomes comprise a literally ^ 
' ^foreseeable future that is,- in its' own way, as chiliastic, 
comprehensive, and redemptive as any ever,cookec>up 
by a St. Augustine or a New Utopian. Nonbelievefs 
will find it equally as dubipus or absurd, though for our 
purposes that fact is irrelevant. Nor does»it matter that > 
this image of the future is accepted ajs true by millions - 
of persons ^in the socialist countries and elsewhere. 
What is of interest hertt is that this futufe, augmented 
' ^by a political lore and fired in a crucible of a\Vesomeex- 
perience» is shared as a starting assumption by the spe- 
. tialists in f oreoasting and plannihg in these countries— 
and by thein employers. Presumably^'^^the 'conse- 
quences for the theory and practifce of forecasting, in 
'^alt'of its dimensions*. afre- significant. With reference ' ' 
^especially* to forecasting efforts in the United States, ' 
where whatever visions that mayAjfcjgiven are certainly , 
* not Jaken as final, we should eX^t to find that the 
Communists .entertain quite different . preferences 
among tecf}niques,,s^ndards of. evaluation, percep- 
tions of theoretical difficulties, criteria of 
implcmei^tatibn, constraints ^n choice of subject^ to be 



Twentieth-Century Attitudes 

^ The first and most important point that emerges 
from this literature is also the most obvious one: The 
role of forecasting and the-value'of any particular fore- 
cast is determined by the larger t heoretical context pro- 
vided by doctrine— including specifically (but by no 
me*ans exclusiy^ely) yhat tl^e doctrine proclaims as 

.inevitable in the future. This seexningly innocuous 
observation has exceedingly wide-ranging iraplica- 
,tions. For example, it me^ns that normative 
forecasting, if possible at all, is possible only in the 

Ishort term and only insofar as it answers the question, 

„ "What might-be the next best step or tivo in the inexor- 
able march toward Commmiism?*^ll the rest must be 
purely exploratory, since the ultimate outcome is not 
only knowh,'but is a function of past and present fofces 
which, in^heir essential thfust, cannot be diverted. 

.Far more^ noteworthy, fiov^evei", is that the 
subordihatioh of forecasting to doctrine caries with it 
the^onsequence that forecasters must be subservient 
to the interpreters of doctrine,* principally the party r 
apparatus and, within it, the^party leadership. The 
import^npe of thFs relatfonship is at least two-fold. 
First, the party is committed\o its own pastas a major 
guide to future pojicys-thus, "s.cientific'\fot'iJcasting, 
while certainly nof'yeprived of the oppprtunity to 
mak&a siibstantial positive and independent contribu- 
tion tjo the advancRnent of Communism, must con- 
tend with both the competition'and the threat posed.by * 
'party history. Second, because the dqctrine espqused 
by the parjy is so thoroughly' futures-oriented,' the 
party cannot avoid sanctioning the prap'tice of fore- ' 
casting, nor indeed would it want to, though for«::as- . 
ters are autoniaticallvj>ut bn notice that the sanp^ion. 
can be limitedior exuded at the dictate qf the regitnc. V!: 
Let us examine.ttie^pints a little moire closely.^^ ' 

In the Soviet view, the. party opntinuqs to exist , , 
because it has passed the test of real-worid experience;. 
survival certifies^jopfccrness, pamcularly the correQt-. / 
ness of tenets expressed by^the leader^ip in the earliest/ . 
days of revoluti onary activity. Thus, the very 'history *^ 
the party assumes a uniqu#statureii|i heljiing to shajie 
^current decisions, •plans, and .outlooks. Indeed, Xnc^ ..^ 
^party tradition and the Marxist doctrinatend to come. > 
together at'this point, the former being taken, in part A \ 
as the "objecti^" expression of the latter. White;the \ \ 
tradition cannorWthe sole influence ^n poKcy— after ^ 
all, mistakes have oeen made, as eacR successive pit^ 
chief has* eventually said about hi^ predec^sor or his 



.forecasted, and so oji. And this i3 indeed the case, as we recently purge'd^s'bciates— its role is central. Tq some 
may se^ by examming some of th " - . 

tingirom t^lie Soviet Union.' 




literature on^f significant extent, it may even^fee formalized, as a 
^ number Of Western analysts have/trifed to do. 





One of the more ambitious attempts was made by 
Nathan Leites in a series of books concerned with id^^v-* 
tifying and organizing allof tKe inherited ideas'about 
broad political strategy that sem to inform the "spirit^ 

. of- the Soviet leadership and, thus, to determine many 
of jtsattitudes and much of its behavior. These guiding 
ideas->oliticar in bpth a philosophical and an 
instrumental sense---could be found, in Leites's opin- 
ion, in the statements of the leadership itself; though 
, not always explicitly expressed. In the aggregate, they 
Constitute, what Leites called the ^^operational code" of 
the BDlsl>evik elite. Though this code has limited 
value as a device for predicting, specific actions of the 
Soviet. Union, Leites believed that it could be used In 
forecasting general patterns of development and the 

/ motives that may be at play.^o in the present context, 
however, t h^xode is worth reviewing for what it teUsu* 
about poss-ible party beliefs regarding fofecasttng per 
se. Among the principal points in Leites's discussion of ' 
this question are the following four?2L 

, 1 . Thke are no accidents. As Stalin put it jn 19?6, , 
. "History never does anyfhing of moment without some " 
particular necessity.'' VVt even on this basic issu?, 
there is an apparent contradiction; in JJeites's words, 
"According to one Bolshevik feeKng, any given event is 
either inevitable or impossible;^ according, to an 
opposed feeling, tHere a^e a variety of possiBjfeeTfbr 
any givenjituation . . The determinist tendency fs . 
apt to prevail with respea to the pa^t in general; and to 
the future with regard to overall lines of development 
, and tte actions of ^thers. T>eindetejininist. tendency, 
prevails withjesp^cjU^^ of the future and, partic-:' 
ularly,io>cts bfthc^^J^attjr itself.'* This wotffd appear to 
^ i)e^^prisistgrif.^>^^^ th^ point made earlier^; that the 
. ^l^ct^an;^,:md^ fundament^-arul io^g^lasting. the 
^ ^ouf^bmc,^ tlie grcatertfe nccessity^for the forecaster to 
^^?9Pt>n ^xploratcJy app^ac^ ^se, he prob- 
abfy#ust^be.cdnf>thitted, in principle, to tKe determi-' 

:J'^* ~^ontxo\ of tlie tutui^at least in Uie sense ofiiot 
bcihgsurpjised by it, is crucial. Leites'^tement of this 
point is as follows: "The alternative to controlling is 
being- controlled. HSeing controlled by the Party is 
^ intensely preferr<^; >eing controlled by r*hfstory' is 
^ accepted; and l?eirig controlled^by enemies dreaded.**^^ 
Fo^recasting dan help provide ^.measure of control, but 
SQ too canjari awareness of history and::a knowledgeiof 
doctrine. Fprccdsters must have both, a facjt that ni^ks 
a fundameritai differ,ence betw^een Soviet and Western'' 
forecasting. • . . / / • } 

h All actions are **forced" by "objective 
: conditions,'' ev^^ffTShose of.' the .party.. But true 



freedom— which consists in acting in accord with'an' 
"understanding of this necessity, rather than being. *. 
dv^nvh^fi by it^Ms made^ossibic by the pirty^ > 
which bf^dingin the development of doctrine is clos-.^'; 
est to such an understanding. Indeed, all those who do-' " 
notaccept the doctrine can only be "dragged along^'by . 
histoiy. One imJ)lication of this view is that the' party-^* 

* will accept a forecast about a^favorable situation foran 
^^enemy"' only if it can be shown that the enemy's \ 
choices leading to this situation are forced upon him by 
"coiitiitions." No less important is the implication that 

^ the party looks with greatest favor on forecasts about 
actions that might be taken by theVegime which' show, 
on the basis of full analysis', that there is only^one 
possible choice. As Leites puts it, the elimination of al- 
ternatives ^rmits^he leadership to dispenSfe with^"tfie 
usual and perilous operation of ascertai'mng which is 
the only correct one and» whicli will lead to disaster (for 
all will, except ^he only corjrc^t one)." Another major, 
implicatipn is that the parly is very much ppposedfto 
theVractice,:attribute(l-by the Bolsheviks to the non- 
party intelligentsia, of "inventing," .which Leites de- 
^ 'scribes a? thei practice of **deci4ing.upon a course of 

V action originating in- one's thoughts rather tfiap in the 
external asituation.r The thrust of this objectfon is 
ajgainst . old-fashioned ttopian socialism,' but it no 

'^doubl has a current application for Soviet foTea^ste^^. 
in limiting 'imaginative' excursions, jnto thtf realm of ' 
futures that^ight themseives.be "invented." Certainly 

, no such thinking haias yetappea^^ ' 
. Tgroup— a fact.that shbiiW, of cour^^ be takeh merely 
, as an indication that the wcight^of party traditfon and 
thekrictures of doctrine arewilliftgly accepted bythese^' 

*^Torecasters.25 ' * , , ^- ^ • - ^^.^^ . 

: V ' ' • • , -s " 

\ 4.^As^ w^'have aircady <een, there, is much that is 
kciowri and can be known about thefut ure. At the same ' 
time, the pany. leadership ,has always . maintained that 
some asFHects ofthe future are hot preS]|table. Earlier,,, 
for iiistai^^ we indicate^- that the precise date of itic * 
• occurrence; of a revolution falls in this class. But Leites 
and othei^ ina'rshal a good deal of ev5dence'that has the 
effefct of ^bowing that this is a relatively trivial exam/ j 
pie, fbr also incliJided ajre.at least^the fpllo>virig sdverl 
f 'kinds of i^otentially very useful information: (a) the . 
rat? p^pipofX of progress^^or of development towaVd 
ultin^afe Outcomes; (b) the f^cific paths tteit will lead, 
to th(($£ outcomes; (c) the,|pecific steps that wilfbe 
takeh^iv these paths; (d) t fie type, number, and dura- [I' 
tiori of tTie;Se|[backs and obstacles that wiU.have to be3 ^ 
•overcorfie^^Wj^tal^^^^ steps; (e) the de^jrei^of sup'-\ ^ v^' ^ 
port (moi^Ic)%d th A 
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the extent to which the party itself will seize upoir the 
opportiinities opened by **ohjective conditions " and 
(g) the extent to which the goals sought by ^the party 
(the **subjective** aspect- of a political choice) will 
actually be attained (the "objective" aspect). If, given 
all ^f these unknowables, one senses a fundamental 
similarity between the difficulties facing forecasters in 
the USSR and in, say^ the^United States, he would be 
wrong. The similarity is only-siip^rficial, as the U.S. 
forecaster may readily determine for himself by substi- » 
tuting **clienl" for "party" and trying to explain why he 
faces difficulties comparable to ^ese seven. *His an- 
sw&j^illsurely differ from the one given by the tradi- 
tiononn^arty and shared by the Soviet forecaster. 

in 'shpft, it runs as follows: To grant these 
unknowables is not to renounce the belief 'that the 
world is fully Intelligible; indeed, this remains a basic 
conviction. But in the search for this intelligibility, one 
must start somewhere. Nothing^significant is given all 
at once. Specif^pally, a science like historical material- 
ism is no more je^ablished in a twinkling Tftan is a 
science like physics. At the beginning it may well be 
possible^ however, to isolate basic concepts of lasting 
value (e.g., the atom, the class) and to define general 
laws governing the system in question. Xo get to the 
point where one knows not only the laws^but also what 
, Stalin and others have palled the "zigzags," requires, in 
the first place, the accumulatio/i and analysis of data 
and^ the continued refinement of details of theory, 
building always on what is already known. As it was 
put in the 1930 V: * . • 

[Because this theory] is a science it does nOt and 
cannot st^hd ^ill,.but develops and perfects itself. 
I ^ Clearly^ in its development it is bound to become . 
(enriclhed by new experience and new knowledge, 
andsome of its propositions and conclusions are 
bound to change.2^ . 

Injthe eye of history, the- needed theoiy has hardtyi 
b^Un to»be developed, especially in'the social scieiices. 
^The wonder, then, is that so much ksis alread^peen 
. discovered— not that so much is p«s^ently 
* unpredictable. 27 *^ s i \ 

^ At thXs^nia tirne, hoNyever;^it^mu.sjt be re;Sembered 
that a 'development is produced, by tl^/reiation of 
,|orce§*',andnhat in <jases*lfke theWer^^ntioned, the 
/.actual Kfeja^tionshlps c|n "often beSi^^fed only in the 
^^VP?^fe.?^I^^S?^^^^^^^ ^",^H'^^?U*?^stances, 
W^^^i^ca^Cat ;be?tVg{f&^fl^m^M the relevant 
' pTo|)libilities -^^ jSejjause action it^^^-^ases.knowi- 
^,*edge, forecastift^is:b6und tp be.^yeS^ Unprecedented 
situat!ons;,More^e^^^^ forecal|hg^nnot hope to 



succeed in dealing with ever more specific problems if. 
theJorecasters are not themselves participants in the 
"strtiggle.*" In a ratli^fptofound sense, if they are no^ * . 
part of the solution, they are.part of tlie problem. 

To. the Westerner who sees a particularly telling 
contradiction between the admission that objecfive 
,conditions are only partially predictable and treVlaim ' 
. » of .the party that its line is "correct^,'' the answer would ^ , 
appear to be that the two are compatible if the line is'On*. 
roughly the same level of generality as the conclusions " 
established beyond all doubt by the doctrine, or if the 
line can be deduced irrefutably— that is, to the sStis-, 
Taction of the party— from these conclusions. Where 
these condition^do not obtain^ there shoilld beno Jine, 
, J>ecause statesman, bureaucrat, and fprecaster* alike 
are back in ^Jie realm of "science," That is, the process 
of gfaspjpg the* unpredictable is to-;be- viewed as 
experimental— }\xsi as the whole effort of the Soviet 
Union itself u^ed to be viewed. Recently, the Sovi^ his- 
. torian Medvedev has reaffirmed this answer by 
recounting how Lenin Sever tried to project some 
strictly defined .line, the least deviation from which 
would be considered .a Meft'^br *right' opportunistic" 
deviation"; in this regard, Medvedev also quotes with 
approval H. G. Wells's comments after his meeting 
^ With Lenin in 1920; ' ^ ' ' 

Lenin . . . whosje fraftkness must at times Jeave his 
, disciples breathless^ has recently stripped off the - 
* last {Pretense that the Russian revolution is any- 
thing more than the inauguratiori^f an age df lim- 
itless experimentation. "Those whoareen^ged iT(;>it S^^^ 
the formidable task.of overcoming capitalism,"" he 
has recently written,' "must be prepared to try 
' method after method untiVthey find one which an- - 
swers their purpose best."29 ' ^ ^ 

Julian Huxley's observations following a visit to the , 
■ USSR about a decade after yells are especially worth 
recalling: ' " ( • ^ 

Russian affairs.. . . have a political aspect, ^nd# . 
a patriotic aspect, and an aspect of fanatical demo- 
tion which i;nay perhaps'be called religious. But 
under one aspect, and tMat pechaps in the long run 
the most important, Russia remain^ a scientific 
experiment, and the only one ever yet carried out 
in such a field and on such a scale. 

If the visitor to Russia is to appreciate the 
meaning of this experiment, he must first of all 
have some appreciation of the meaning of experi- ^ 
mentatipn in general. For a scientific experiment^^^ 
implies that you ^e putting a question to nature.^ 
[Hence, to assess what is being attempted in the 



USSR, the visitor] ought to be Judging, first by the 
direction in which events are moving instead of by • < 
theicprecise state at present; and secondly, by the 

• scientific effldacy of the experiment— whether or 
not it has beeaprpperly platinedsoas togivea real 

.answer to the'questioh put to it, and not merely a 

• jumble ofcorifused half-answers, each capable of 
a dozen different interpretations.^ • 

: It may be argued, following Leites, that\yhat the 
party permits, the party tends to require. If doctrine 
,.^^yg|rmits experimentation; then practice demands it. 
^ ^Unquestionably, the mosj important historical mani- 
festation of this conviction is to be found In the Soviet 
X emphasis on planning, because a plan, if it properly 
rputs its question," not only incorporates an inspiring 
vision of a future that can be attained on the way 
tov^ard the ultimate future, but it also defines thecon- 
ditions of "struggle" and establishes unambiguous 
■measures of the planner's foresight, the administrator's 
^ realism, and tfce.succes^^of the "experiment," Accord- 

- ingly, the rise o/^farge-scale economic planning in the 

- Soviet Union— a tendency that begah early but was 
formalized with the series of Five- Year Pkns inau^u- ^ 
rated in 1928— was ^cconipanied by a growth in fore- 
casting.^' And it is in precisely this context— but?^nly 
in this context, with' all the explicit arnd implicit con- 
stfajnts we have reviewed— that Soviet forecasting first 
received party sahctidn.^^ * * 

Thus, while Soviet forecasters can and do track their 
genealogy back to^ Marx and Engels— who; in the 
words of 'Bestuzhev-Lada, "carried out an ideological 
str^gle not onfy against utopianism but, first and 
forfemo^, against the agnostic approach to problems , 
of the future common at the.time among th'e Jeadinjg 
. bourgeois philosophers,' who claipoiqd that it was 
impossible to make scientific prognostications of 
social processes""— the practice'of forecasting did not 
become formalized or legitimized in Soviet decision- 
making- until concrete social expfrimentation— i.e., 
planning— emerged in the 1920's jfis probably impos- 
sible now to recreate the feelings of shock, derision, or 
excitement that were expressed by outside witnesses to 
this astonis|imgly presumptuous and nnprecedented 
kind of futures thinking. '*To most bourgeois scient- 
ists'," says Bestuzhev-Uda, "the very idea of such a J 
possibility seemed fantastic."^ Nevertheless, theNvorlT 
was be^un, and the Soviets can rightly boast of being 
ihe first to approve the attempt (and Institutional^ it) 
on national scale. • ' ^ " ' 

Almost immediately, however, forecasters and 
planners ran into some of the questions, and presuppo-' 
sitions "hinted at earlier in this chapter, There were, fot 



example, debates in the ♦1920's over such issues 'as 
whether a plan differ^from a prediction.' Because th^^.^ 
Bolsheviks believe that socialist map is master (Sfhis 
Awn destiny— orxan be, onqp^ he has come to under^ 
stand the inner necessity of conditions-^the^upshot 
was that the tjyo were judged to be very njuch alike, at 
. least in principle. Scientific 'prediction of events and 
• conditions,'.i^^spfar as they could be foreseen, thus 
became intermixed in theory with socialist intention* 
But the actual situatipn prevailing then (and even ' 
today) required that a distinction be made,^ based on. 
the fact that all me'n were not as yft "free.'' Their ener- 
gies, therefore, needed to be channeled, and this was to 
be the main function of the plan. Prediction, being lim- 
ited to specifying* certainties about the future, had to 
take second place in "this phase" of social rec6nsti"uc- 
tion. As it was put at the Second All-Union Cpngress 
of Workers from Planning Organizations in MaVch 
1927: ' . ' 

, If our Rjans were concerned only with foreseeing 
, the objectively inevitable, irrespective of the will 
of the economic subjects, which is exactly like the 
conditions of spontaneous devejopment in capi- 
tal ist countries, t hen we indeed shotlld have based ' 
everythi^ig upon scientific forecasts of the future.. 
In that case, there would not have been any point 
to plans.^ It doesn't make Wnse, to construct a 
plan for the rising and setting of the sun or for the 
development of the'crisis of capitalism, sirfc^ thesp 
things take place in their own time and without 
any plan. But uhder Soviet conditions, a plan js 
expedient arid necessary in order to concehtrate 
the collective will of the economic leaderk and 
- worker^ of the w'lfale country upon oneora;(other 
, set of tasks .... We consider the focal point of , 
every plan^ ^to be not previsionr but rather , 
. assignment and instruction^. 35 I 

Am^ilg other issues cohfronted during this period 
were a'number that have come back into prominence in , 
.the^Iast lO.years, including the question of the extent to ^ 
\yhicfi forecasters should make^omprehensive.'^socio- 
economic projections rather than more narroW eco- 
nomic predictions alone, and the question of tlie time 
horizon that, should be cpnsid'ered in njaking^ these. , 
projections. Since socjal forecasts seem to become . 
more useful as the time frame increases, these.issuesare 
clearly interrelated, and, for doctrinal reasons already 
discussed, theVxpectation oi Soviet forecasters^ was . 
that the lafge view would be approved. But it wasmot; 
although some interesting work ha3 been begun:! 

. . /in the I920T\ye not only were iiot lagging 
behind tht West in the scsfle^ and— the m^in 
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thing— the level of social prediction, but, on the 
contrary, in many respects were even leading. But 
then, as is kiiown, the theory of the **very next 
step**' triumphed in our country. Anyone who 
attempted to look too far into the future was quite 
summarily returned. to the present.^^ . 

This "next step** attitude-beastly* justified in the 
'tradition-— set the tone for all of the Soviet forecasting 
that^ was done up to the 1 960's, and m uch of the work 
since then'. While itsHmmediate pi'actical advantages 
were obvious, it also haxl the effect of retarding the de- 
velopment of perspectives and methodologies that . 
have characterized the growth of the futures movement 
in the West. In this sense, as one Sovtet^writer has said, 
forecasting Has come to the USSR today as a "belated 
-echo from the U.S.A."37 

Between the 1920*sand the 1960's, especially during 
Stalin's 30-year rule, the practice of forecasting and the^ , 
sanction accorded this work wefe in constant jeopar- 
dy, as were the planners and forecasters themselves. 
Whether or not one agrees with Medvedev*s assess- 
ment that Stalin "never was a true Communist,*^^^ 
there is no disputing iwrw Stalin viewed liimself. And 
the actions he took regardjj^g^pl^ning and forecasting 
are not patently inconsistent with either the doctrincor ' 
theparty tradition. For exaijiple, he contjnued the ijlea * 
that plans should bcframed not oij^y in terms of wljgit is 
likely to be accomplished (the **base line" piiojection), 
but also in terms of what could be accomplished, given 
maximum will and effox;!, plus favorable eircumstan- 
oqs in areas.jQUtsiide'^ Soviet control. Like others, 
including Lenin, he also believed that the principal task 
of ^he party was to minimize^ the time required to 
achieve ultiitiate goals, and hence he believed that the 
optimistic pr^ojection was the one to be pursued. And 
be certified the portion that plans were directives 
toward approximate rather than absolutely necessary 
goals: **The Five- Year. Plan, like all plans, is merely a ' 
plan,,acclspted as a prelinffnary approximation, which 
ftiust be ref ined« changed, and perfept^ on the basispf 
experience. — ^ / 

Indeed, it was against thii background that 
forecasting as opposed to prediction,, first came to be 
considered as a decisionmaking .tool, a meatus of 
choosing am(|gg alternative plans by evaluating their 
consequences. ' ' 

As a matter of hard reality, the Stalinist era $lso ^ 
crystajliz.ed another aspect of Soviet "scient^c prOg- . 
nostication": the dangers of being wrong, Iirtheory, 
fhese dangers were that errors could mean serious set- 
backs, ^rbapseven4nnihilation,forthe USSR, which 



in turn could mean a major reversal for the cause of 
Communism in the world at l^rge. From the forecas- 
ter's point of View, however, the dangers were quite dif- 
ferejjIC They includecj the risks of being^charged with 
"wrecking"; with no Ic^nger being a **rear Bolshevik 
(i.e., one who has special insight into the future); and 
with actually favoring whatever has been foreseen, ' 
hoover delete'rious to the regime and no matter,how- 
objective the methojd used. No one in the Soviet Union 
could have failed to notice, that all of these accusation^ 
were made against the persons eliminated in the infam- 
ous purge trials of 1936-1938. There was also thfe still 
more insidious (and unpredictable) danger of some- 
how having committed an unspecified mistake. In this 
way three successive heads of Gosplan lost their lives — 
a« did milliops of others, of course.^^ It would be quite 
^u^prising if these risk^s, or the remembrance thereof, 
had not inspired certain indelible feelings of guarded*- 
ness and conservatism among Soviet forecasters, as 
they most assuredly did among otherg.^^ 

According to Jantsch, the first break with the *'next 
step" poHcy, Which had setnhe tone,, the time^horizon, 
and the scope of jearlier work, occurred in the late 
M950*s when a State Economic Council was oreated^n- 
dependent of Gosplan, to prepare a 20-year economig 
forecast for the 1961-1980 period.^^ Vhts may be true, 
considering that findip^sjrom the , council^ repp^ 
were in fact incorpofated in the Program of the 22rrd 
Party Congress in 1961, that the council itself was* 
absorbed into Gosplan at the same tijpae,and tl^^t Gos- 
plan has since ordered 15-20-year forecasts from sub- 
ordinate institutes! But the record of conferences, book 
and journal publications,^nd official pronouncements 
suggests that the ,notion of longer-term and wider- 
ranging forecasting did not begin to take hold until 
about the mid-19^^'s. Indeed, if this record can be 
taken as the measure^ the rise of futures studies in the 
Soviet Union was fomMl practical purposes contempo- 
raneous with 'that in the West.^^ 

Writing in about' 1967, Bestuzhev-Lada observes 
that **mor6 than 2(\ large international symposia*' on 
scientific forecasting -have been held 'in "recent years"; 
while these are not listed, the earliest ose he mentions 
dates from 1961, the next from December 196^, and 
then aliandful from 1967,^which seems to have been a' 
key year of activity. Other sources point to the major 
Prognosti^^ymposium held in February 1967 in 
Prague, organized by the Council of Mutual Economic 
Assistance (COMECON),'*^ and to a * meeting in 
December in Kiev on problems of forecasting/^ In the 
same year, apparently, the ResearchXommittee on 
Social Prognosticatiron of the Soviet Sociojogical 
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Association organized the first of a series of "perma- 
nent seminars" pn a large yarijty of substantive and 
conceptual issues pertinent to social forecasting.^^ 
And, of course, 1967 also saw the first World Future 
Research Conference, held in Oslo and attended by 
several Soviy t experts on forecasting. A milestone may * 
^ave been reached in May 1968 at the All-Union Con- 
ference on Improving Planning and Economic Man- 
agement. Among the conclusions from this meeting 
was a "stricture that\ . . five-year plans be worked out 
within the frame.work of a system of long-range 
plans."5o Subsequent conferences hkve served^ to de- 
velop themes from Jthe 1 966- 1 968 period. 

Much of the same pattern is revealed in the 
chronology of publications. Thus, while the proceedT 
ings of the 1 961, conference mentioned above were pub- 
lished, and popular books on forecasting began to 
appear thereafter,^^ it jvas not until' the mid-I960's that 
serious studies going beyond the realm of strictly eco- 
nomic, forecasUng-started to appearjn larger thaa 
usual numbers.' Among them were survey volumes," 
^ttempts to bring forecasting into the management of 
science,53 and sever'al cookbooks or reviews of fore- 
castirfjfTechniques.5^ Works such as these seem to 
have helM spark, in turn, a greater public interest in 
-forecasting,^ so that popular scientific, literary, and 
9ther kinds of magazines began'torepdrtortthe results 
of studies and to devote regulaf columns to "various 
concrete aspects of the future ofihe Earth ^nd map- 
kipd/'55 jhey j^^y j^^^g helped to create an inter- 
est in the subject within wider academic and research 
circles. Whereas Bestuzhev-Lada could complain in 
J967 tha^he candidates of science who have defended 
dis^rtations bn the problems of scientific foresight can 
be counted on'the finger^ of one hand,''^^ the Situation 
began to change fairly quickly. In 1?71, for example, 
the field of economic forecasting alone accounted fqra 
dozen dissertations on subjects that included flows of 
publjc transportation in cities, demand in tourism, 
migration from rural to- urban areas, consumer* 
demand, and the role of forecasting in research and de- 
veloi)ment management in U.S. corporations." 

Dramatic evidence of the growth of interest in 
forecasting is provided by plotting the publication date 
ot references cited in a work like Bestuzhev-Lada's 
IVtkdow inioihe Future, as is dpne in Figure 1, The 
graph on the left presents data on Bestuzhev-Lada's 
footnote references in this book; the graph oh-the right 
doesl ttie same for the items in his bibliogi^phy. (Not all, 
of tWe^ame titles appear in the two.), E^en allowing for 
the fetox that authpr^usualty try to include references to 



that Soviet (and non-Soviet) publications on forecast-* 
ing first began to appear in increasingly large numbers^ 
in the 1964-1966 period.^s This view is corroborated to 
some extent by an analysis of bibliographic citations in 
the Czech study. Civilization <it the Crossroads, as \i 
shown in Figure 2,^' 

Neither-conferences nor publications would, howev- 
er, be possible without assertions by the top leadership 
declaring a need or support for forecasting. And it 
would seem that such statements began to appear in 
earnest in l^te 1964 through early J 965. According to 
Schroeder: 

-i^ The current forecasting craze .. ...apparently had 
its genesis in a speech that Premier Kosygin made 
to Gospian officials in 1965. Stressing the impor- 
tance of scientific and technical progress, he said, 
"Can we; in projections of the national economy, 
ignore substantiated forecasts relating to the 
' future? No, we cannot^ Foreca-sting wa^s institu- 
tionalized by providing as part of the Eighth Five- 
Year Plan a "State Plan for Highly Important 
Scientific Research ' that included a comprehen- 
sive plan for working out socio-economic fore- 
casts and forecasts' of tecTinological .^devel- 
opments for 1971-75 and beyond.«> ^ \ 

In the^same 1965 speecji, Rosygin also said, "The 
discussion of scientific prognoses must precede the 
working out of plans of development of national eco- 
nomic tranches . . . We must have at our disposal 
scientific forecasts for tlje development of each branch 
of industry, so a^ to^give, in due time, the green light to ^ 
everything adva|nced and progressive, and we , must" 
know the directipn in which the plan should be wpjked 
out^"^' This cautious btit encouraging statement, was ,^ 
followed by others that also tended to give Soviet tovQ- 
castersthe sancfipn necessary toiook at more^subjects 
over a longer time horizon, though still only within the 
context of national economic^planning. 

Of special importance was the 23rd Party Congress 
(1966), which "formulated the questioaof the need for . 
substantially raising the scientific level ahd broadening 
the range of socio-economic planning."^^ As a direct 
result of guidelines and programs enunciated at Jl^s 
congress, both theoretical and applied research on 
forepasting were "remarkably expanded," with dozens 
oT gcoups comiiig into existence in Moscow alone for 
this purpose.^^ . ' * 



the ^xoileurfent \Vork, it seemsjclear from these plofs 



1). 



In October 1968 the Party Central Committee and 
the USSR Council of Ministers issued a decree requir- 
ing, in particular, that Gospian, tlie S^tate Committee 
for . Science and Technology, and other agencies 
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in Besiuhey^Lida's study, by dat# 
aiidareaof publication. " 



"henceforward^ prepare "long-term forecasts (for 10, 
15, or more years) . . . for the most important prob- 
lems in the development of t^e national econ6my.*'64 
The scope of this decree is larjger thati it might seem at 
first glance, since, in thij words of its title, it was aimed 
at "increasing the efficiency of the work of scientific or- 
ganizations and accelerating the use of ^scientific and 
technplogic^l achieVements." As such, its significance /• 
may lie-in bringing together and approving many djf- 
ferent strands in ekr|ier forecasting work, including the- 
development of method^appropriate to the newei; 
^^ttjsks.^J * . . . ^ .1 

With the 24th Party j:ongress in 1971 , at Which both^ 
Kosygin and,,Brezhnev emphasized the need for long- , 
range p^lanC^the party sanction of .forecasting was^ 
apparent^ extended to. the widest bounds! The final • 
report cllaared that long-range planning pf the; 



national economy requires "forecasts of population 
growth, economic needs, and scientific-technical pro- 
gress,^^ and.it stressed that improved planning must 
necessarily rely on "a more, precise study of social- 
nems, scientific forecasts of our e<?pnomic pptential, 
and a complete analysis and evaluation df different 
options as well as their immediate^and Ipng-range conr 
sequences/ ' 



"67 



At least as interesting. as the expanded charter of 
Soviet forecastrrijg are the reasons why^his expaWsion- 
has occurred. Bestuzhev-Lada prpyides^safe, coriveri- 
tional explanation. In general; he. says,^e growth in 
the number and scope of futures^tudies^ the USSR 
(and elsewhere in the woi-ld) can be attributed tp tjhe 
recent availability of betted- forecasting m^fpds; to the . 

rapid eco- 



emergence o f man y new nations, all seekinf 
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to thc'lp-owtteih tcchnolo^; tp the global population 
^explosion and tbc probIcA of providing enough food; 
to tbc accelerated pace of social change; and to the con-, 
tinued rise of "the world socialbt system, which pushed* 
into the foreground the question of the trcnds^hd 
prospects of the contest between the, two world social 
systems.'' Specifically, however, the growth of forc-^ 
casting in the USSR has})cen prompted by practical 
concerns in the doctrine and ifi the tradition: 

The successful splution of the complex tasks of 
socfalist and communist- construction in the 
Soviet Union anci t'he fraternal countries, of the- 
economic, scientific and ^chnolo|ical cdmpcti- 
fion with Jhe worid capitalist system, ^nd of the . 
^struggle against the a^ressiye i5oiicies of impe^ » 
rialism; calls for Hit imgrpvement of scientific ' 
Marxist-Leninist progni^ication . of the long- 
range prospects of devejppment of the modem 
world/ The effectiveness of the loif^-range eco- 
• nomic programs and the political stratcaF^f the 



V ' socialist countries depends on how complex [i.e., 
comprehensiv e] and r eliable these forecasts caiit^ 

bc.^» r ' ' ^ 

We see here both an iqtenyitibnal and a dd^stic 
concern, each with j^^i .economic and a political dimen- 
sion. J|iLit vfhy^ did these concerns manifest* themselves . 
just When they did— that is, by 1965 at the latei5t?TTi^e 
answer is not given iii the Soviet forecjtsting literature; 
however, it can be pieced together from other sources, 
which seem to make the rise of forecasting^!! almost 
inevitable consequence of, andreaction to,.the **ad^^ 
turism'^ and "harebraine|||chcmcs" of JKhrushchcy. 
On the intei^iational side, there appears to^ve been 
genuine. alaiwi,7jM|ec!ally ^mong the military^ .Wt. 
what might be callgd^Khrushchev^s.^^^^ 
macy"* regarding suph •areas as . Be^^^^^^ and Cu6a wa$ 
based on ignorance of the actual nature of Soviet c^par 
Bilities anS, hence:,nhe actual posSfilitiesfppen'tothc 
USSR for currentanjd future maneuver. Matters so 
important, includfng the* growing schisni between 
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China andnhe Soviet Union/ could not be left to the 
• whim and the bluff of a single person.*^ Prudent action . 

requires good plans, and good plans require goo^ fore- 
^ casts .of emerging situations, int'entioi^s, and physical 

capabilities. ^ . ^ - - 

The same is true, but with a vengence, on thetlome's-/ 
tic side, where the perennial and central economic 
problem of the USSR has been the conflict between 
qentralized planning and local autonomy in carrying 
out the plans. This pfohtem^has been described deftly 
by Alex Nove: » ^ , 

While centraiized planning overburdens* the 
organs charged with carrying [the plan] out,- 
decentralization— the obvious remedy— proved 
' completely linworkable so lon| as plari!ie>s' 
« Instructions are the principal criteria for local 
decisions. Thie modest attempt^to dissolve au- 
thority to territorial economic organs, in 1957, 
' was inevitably followed by renewed ^centraliza- 
tion. Within the system as [it] is, only the center i§ . 
in a position to know, the neefls of industry and ^ 
society at large, since these are not transmitted b^ 
any economic mechanism to any territorial au; 
thority. The latter is therefore unable to foresee ^ 
the effects of its decisions on the economy of other* 
areas, and, in the circumstances, decentralized 
decisionmaking mpst4ead to iiitolerable irration- 
alities . . ../Thus decentralization Is both indis- , 
pensable and impossible.'^- 



I 



- Much more serious^ than the failure *of the, 1957 
experimenj was Khrushchev's apparent doctrinal 
heresy in 1963 1 964 of permitting the so-Call^d Liber- 
man reforms, which seemed to open the djop^ a crack to^ 
the profit motive as the needed "ejcqiiomic.meclia- 
nisn>." Though only 150 Industrie^ jive/e involved, the 
° Liberman experiment dgvw wdi^ldwide attention, 
pronjpting surprise in tlie wlit and charges of "revi- 
sionism'* fromlChina. What A^as not given much atten- 
tion 'was the fact thajt at the same moment the tradi- 
, tional^iy^tem of q^ptralized, short-term, and strictly 
'^*i^^^^>^W^'^^ in the USSR ^as On the verge of 
cdilaps^^lv^M.^y^^^ warned iji. September 1962 
that the ecoripnil', might not survive unless the then cur- 
' rent meJho4| of plan'hing'were noj totally, ghanged. 
lnde,ed, lii^ estimate was that if the planning bureau- 
crac^ontiiiued to insjst on having /perfect forekno^^^l- 
edge of all the factors that should be t&ken into account 
jn the plans, the number of planners would have to 
^ increase 36 times by 1980, at whi^point the entire 
. population wbuld be included. Nor would computers 
help, since the.number of relationships to be consid- 



ered was so large that, again according to Glushkov, a 
million cflhiputers operating around the clock a^ 
30,000 operations per second would require several 
years to work put a plan for the total economy. 



Tc^complicateliiatters everTfuftperTTt appears that 
Khrushchev had lost the support of the people.for his 
economic plansflThefabled Penkovskiy ndtes that **ey- 
eryone laughs a^ Jiim, especi^ at his slogan: *Let \\s , 
catch up with and-surpass America.' The people are . 
smart, and they Immediately responded with a joke: * 

In producfion,of inilk,' * . 
We have overtaken America, 
But. in meat we have failed%. ' 
The ball's penis got broken."^^ 

Against this background, Khrushchev's removal 
was almost guaranteed, a*s was his .replacement by a 

■ leadership that was resolutely professional, orthodox, 
and {aceless. It may also have been foreseeable that the 
new leadership would, am<^ng other things, sanction 
newer, more^ systematic, and more comprehensive 
approaches to'^anning* and forecasting, since the 
improvisations and piecemeal efforts of the Khrush- 

* chev years had failed ttf survive the **struggle." In any 
event, today's interest in futures research in the USSR 

/^can almost certainly be date'd from th^ fall of K^rusn- 

K^evin 1964. Indeed, on Q^toljer 17, 1964, the very'day 
after TChrushchev was turned out of office, Pravda 
fired one of the opening shots, in a virulent campaign 
against his le^d^rship by referring to his failures in ' 
dealing prpperly with the future: "The Party of Lenin is' 
an enemy of subjectivism and inertia in <:ommifnist 
construction. Wild planning, pitmature conclusions, 
hasty unrealistic decisions and actions, boasting and 
blather, overpreoccupation witlh administration, 
unwillingness to take account of the fruits of science 
andpractical|xperience . . .arealientoit.'^^hSit was 
during .the initial work on the first major post- ' 
Khrushchevjnitlative, the 1-965 economic reforfti pro- 
posals, that the new approaches found- their initial , 
' expression: ' ^ ^ - • 

Sov iet planners became convinced that the, kQ^ to 
improved economic performance lay in develop- 
ing much " more "scientific** bases and^ metho- 
dologies -for centralized planning. The call for 
more "scientifically-based" plaiis involved two-* 
major ideas. First, long-term forecasts of scientific 
and technological developments should^ be hiade 
in some detail, a_nd second, all parts of the plan 
should.be base^ on projectiojfis (forecasts)^! eco- ^ 
nomic and social variable? made with th^ use of 
modern mathematical and economic n^dels. Yhe 
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•planners perceived that the Soviet econonty was 
^not participating in the oh-going, world ^ch^o^ 
logical revolution and evidently believed that if - 
accurate forecasts of technology 'Wefeinade, the 
— — plaiisicould-take-them into accountrand-the" 
• USSR's^track record in this area would be 
improved. 

^^jipprbaches^ \ 

What Ae these approaches, and what n^ethods of 
forecasting follow in their wake? Standard answers to 



^ these questions have 'not been developed yet in the 
USSR, but there is enough, overlapping kmong the 
, various'discussions to permit an attempt at classifica- \a 

tio n. Thus, insofar ag apprdac he s are concerned, three 

aistuifit^ut interlocking' perspective^ caiY be ^ 
recpgnizeoN^ * v ' 

First, there is what we might call ffie substantive ^ 
view, in which the scope and the, problem of forecast- 
ing are'struotured in terms of the kiftds of subjects to be 
forecasted. This straightforward apprda^h^is illus- 
trated in .Bestuzhev-lida's "Social Prognostics- 
Research," written in about 1 9.67 (see Figure 3). In this / 
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scheme, forecasting pan be congprned with ?n>h?f three ^ ' 2 Intermediate Categories 
fundamental, types of processes: natural (e.g.,i^arth- y 
quakes; eclipses),^^chnical (e.g., the speed of compu- : 
ters, fuel requirements for aircraft), or sociaJ'(e.g., the 
nritefactibns^rman arid inan, man'and^ociejy)- * 
/irst category under social prognoses, "scientific* 



Religious approach: holds that the future is * 
determined fey supernatural forces (divine 
pro\id€nce)r4hat-4t-can-be4bresceit4)y-fortune-^ 



technological _p.rogiTDsticatipn*^has__c^ 
prominence since the mid-1960's that it wjU be consid- 
ered at length below. The entries in this category, 
however, should be self-explanatory,^ except for 
**undiscovered discoyeries,'* which is simply a short-"' 
hand for the forecasting of future developments in 
areas of scifence that are developing rapidly. (For ex- 
aniple, given itie current le^eLor work on cancer, one^ 
might saftly forecast that a cure will be discQvered, * 
thbugh its nature and the date of its disco very^annot 
bt known precisely.) Generally shaking, "^he subcate- 
gories under each of the four principality pes of social 
forecasting are to be takenmerely as examples*; hence, - 
the lack of entries 'for "economic developments,"^ 
"domestic affairs,*" and "foreTgn and intemationar 
affair^** is not significant.^^ • 

An interesting indication of the relative importance 
of theSb categories m Soviet research is provided by 
sorting the l^ibliogiaphic entries in Bestuzhev-Ladia's 
1970' Window into theJFuture under the four^main 
headings. On this analysis, "scientific-technologicar 
•prognostication accounts for about 3|^efcent of the 
titles; **8ocio-economic^** for about 50 percent; "politi- 
cal and military," for 10 percent; and*igeocosmic," for 
15 percent. ' . ' * . i / ^ 

^ The secQnd perspective -dan be called tlie 
jiresuppositional view; it divides the fbrecasfihg entei 
prise in terms ^of the attitu3es or expect&ons p: 
motives that underlie the forecasts that|are mad 
' Bestuzhev-Lada' recognizes eleven such kinds of pre4 
suppositions that govern "approaches to the problems^ 
of the future of the world and of mankind"; these W"^ 
groups into three general categories: negative, interme- ] 
diate, and positive. ' , ^ / . , 



I . Negative Categories 



P^sentistic approach.^ ho\(i% that both the pastj 
and the future are essentially the sa^e as the^ 
preset. 



Agnostic^ approach: allows,.in principle, for the, 
'possibility of a different stat^ of^affairsuii the 
.future but denies the pdssibility of knowing any- 
thing definite aboiirthejuture. ^ 
.Nihilislif . (finalistic) approach: reflect^s the 
conviction thattherejs noiuture^that the^end of 
the world is at hand. * * 



ERLC 



teller; and pi-ophets, and that it can be influenced 

by prayer ajid magical means. * ^ 

.„ „ , — — „ -j 

Fantqsy-oriented approach:, involved arbittary, 
primarily artistic representation of the future,- 
largely involving" supernatural forces, derived 
from folk tales and also ori^nal fantasies (but 
excludes science fictiQij)^^ ^ * 

Utopidnistic approach: jmolves arbitrary* repre- ' 
sentation of a desired future (nCt neSSessarily based 
on a belief in divine providence), .which 
^subjectively seems to be scientific (ba^d on 
knowledge, not faith), buHvhicft objectively turns 
out not to be based on a scientific understanding 
^of the laws of natural and social development. 
(Similarly, there is^ah anti-utopian approach 
whiqh presents a picture of an undesirable future.) 



3': *\ Positive Categories 

Intu^ive approach:* involves foreseeing or 
anticipating the.future on the basis of intuition^ 
one's subconscious experience allows him to make 
more or less-accurate conjectures. . \ 

< Philosophical approach: involves predicting the 
future as a^resiik of ^natural and social devel- 
opment Within the framework of what is knownr 
about the taws of development from the^simple to 
the complicated. Other philosophical concepts 
turn out to be idealistic or vul|ar-materiUlistic 
(e.g., the concept. of regression from a goldeij,age, 
, the Concept' bf^tbe- cyclic nature of ^history," ari^ 
'other metaphysical concepts of lion-dialectical 
progress). ; 

^Prognostic' approach: invplves systepKitic scien*- 
• tific research into the prosp^tjve development df 
• one oranothe^^phenomenon or of progress on the 
basis of known cQncrete laws of natural and social . 
' development— concretization of the philosophical \ 
"approach. • 

Constructive approaches: involves iactive^ffprts 
; to shape the* future ih^i^^h'^phnning^rogram' 
ming, making projects, andrfjnally managing and 
, • controlling processes. 



^Science ^fiction approach: involves artistic , 
interpretation of the future Based on data acquired,^ 
^by means of otfier positive apprqaches;?^^ - ' \ 



It should be fioted that "the **prognostic" and the 
"constructive" approaches (as well as the Marxist- 
Thoae of the "philosophicaP approach) provide the 

„ only scientific ^rrk^witb. the^sj^fo/flw/iveclas^ification..^ 
scheme illustrated in Fig."3. Itshould also be noted that^ 
because these approaches are characterized in terms. ^ 

- - that have speclll meaning' in the jargon^ofOommu- 
• nism, the forecasting efforts of /lon-Communists are 
.(l^feby tm^jl^Uly b^ to one 

or more of the remaining eight or ninS categories." 

The third perspective on forecasting canibe called 
^^^^ procedural view. Where^s^the subs^t^ntive view 
4^dicates the Objects of ihc forecasts and the presuppo- 
sitional vigvri!uiicate& the beliefs behind the very act of 
forecasting, this third -way of thinking about forecast- 
, ing appears to be based on a recognition that verbally 
similar forecasts can' arise in di£ferent contexts ^nd . 
serve different ends. Accordingly, it divides the busi- 
ness of foreca*sting into categories reflecting the general 
research strategies which are available to the foregas- 
ter, qua focecaster, and which will determine not only 
the choice of specific melhocfs to be (ised (singly or in 
combination), but also the place and function of the 
results in the much larger context of alt efforts to 
understand and control tKe future. Important among 
these strategies^are the approaches associated with par- 
ticular disciplines; notably economics, though it is dif- 
ficult to find k' Soviet forecaster who considers' himself 
a.contributor to the futures^movement and who, simul- 
taneously, declares, that he is merely practicing eco- 
nomies* or sociology or anthropology. Almost always . 
he identifies |iimself instead witH one of the cross- 
* disciplinary. i^earch strategies that have achieved 
sonte pr^inence in the USSR. In t^iis, of course, he is 
very mi!teh like his U.S. counterpart.'^ • ^ 

^ -Five such, .strategies— all but the firsts of them, 
ultimately derived, apparently, from the Western liter- 
ature, but with a predictable twist— have been fre- 
quently discussed by Soviet officials and researchers: 

1. Prognostics. "Ih'is hybrid Js as close as the 
Communffi^^ome to an -equivalent for^"futures 
research": indeed. Western authors sometimes mistak- 
enly interpret the terms as synonymous. But as the 
name of sl procedural approach,^*prognostics** is cus- 
tomarily defined by the Soviets as the science of fore- 
'castiflg in accordai?ce witji the ^doctrine {specifically, 
in accordance with Marxism-Leninism)^nd then only 
insofar as the resulting forecasts are heedecf in order to 
^ formulate, a plan, a program^ or an actual project. 
Under the prOgn^ostics approach, then, it can even be 
said that a subject is investigated^only to provide data 
^nd insights necessary as inputs to the remaining four 



strategies.'^ In sthy case, the now well-established opin- 
^ ion, which has grown up over the last ten years in the 
USSR, is that prognostics, in this sense, is indispensa- 
ble in planning^ as Was sugg^Med^arlier in this chapter^- 

2. Operatior& research. This approach i^ defined by 
Soviet specialists in many ways, but it i^ight be^chafac- 
terized generally as th&discipline orscrence ofanalyz* 

. Jng the .rel^ive short- and long-lerjjj^implications of^ 
alternative pl^ns, prSgrams^ Jor projects.^^ ^ore 
rigorously,^ can b^ viewed as a wholly quantitative, 
cross-dis9iplinary approach in which carefully defined^ 
problems of the future are analyzed according to these 
steps: establishing a particular operational goal (e.g., 
maximization of outpuf for ^ fixed cost, or minimiza- 
tion of cost foe a fixed level^ofptffput); specif]^ing key 
parameters and constraints; developiii§^a model; and 
then running the modeUn order to rank-order alterna- 
tive poUgy-VUriants against the operational goal.^i No 
doubt these steps will sound familiar to Western ana- 

'*lyst«; the novelty of the OR^apprpach in the^USSR is 
that its ultimate objective. is ""k) develop decisionmak- 
^ in^algorilKhis for any situation."*? 
*. 

3. Decision theory. In this context, decision theory 
is an approach that embraces analytic efforts to model 
and forecast the decisionmaking* of'management in 
attempting to evalpate or carry out plans, programs, 
or projects. EJecisioil theory has a fOrnial and an infor- 
mal part. The formal part is concerned with problems 
or portions of problems that 'can be quantified aj\d 
handled by computer;. examples include "control of 
technological processes, scientific approach to man- 
agement, etc." The informal part is concerned with 

""prpblenjwherc the preferred p<fcsibility is less appar- 
ent, an«pi final judgment*in making the degisipn is 
left to man. At present, the most advanced' djecisioa- 
making systems are Resigned as joint ^ma^-machine 
systems; ha>yever, a gbal for the future is to formalize 
the entire system of decisionmaking and tp develop 
mathematicJa^^rfl^^/9ds to such an extent that it will be 
possible to apply computers to the solution of higher- 
level problems which now can he solved only by 

^ntan."**^ Even with reference to its ultimate aspirations, 
however, decision theory would appear to hold minor 
interest for today's forec^asters in the USSR; the 
approach seemis tb be implicit in much of the discus- 
sion of national planning models and national data 
banks,; but /even there it does not receive* great 

-emphasis, L ^ ^ r 

These fii^ three ai^roaches have been viewe^ as 
parts of a single process,^"* as shown<iri^hetliagrdm on 
the next page. * . • 

,4. Cybjprnetics. As a discipline or science ,th^ 



USSR, cybernetics is a marvelously variegated activity 
that draws upon the skills of,.mathematicians, philo- 
sophers, econ^i^s, biologists, physicists, psycholo- 
gists, and othersCmcluding Wliat we call information 

* theorists afid computer scientists, ah of whom are con- 
cemetU^th the study dftow information is or can be 
used tq^^gujatr systems and to delay as long as possi- ' 
ble their inevitafble^^dine jnto total disorder. (The 

"^lassiq^^xamplc of a cyl)crhetic"Tyslem is" a~h6me 
heating systfem under control of a thernlostat. But 
much 4nore To^ the point in the Soviet case is the 
national economy, where rational control is presuma-* 
h\y to be achieved by centralized monitoring ofxlevia-' 
tions from a centrally prepared plan.) As an approach 
to forecasting, cybernetics would appear to offer sev- 
eral advantages which other approaches do not: future 
states or conduif ns of the system being .studied must, 
in the theory, be described analogicallj^or prcAabilisti- 
call^j, rather than exactly, tlius' obviating the need for 

, perfect foreknowledge. Sinyj^ly^.jhere is no need 
attempt to anticipate all of Jhe's^'cond- and higher-. 
order*affects of particular action^, since this can better 
be accpmplished through continuous feedback on tfie 
actual impacts of thes^effectg; and forecasting, like the 
management <jf info^*mat4Qw-4t9|lf, does not require 
total centralization but rather Tsome delegation of- 
responsibility to lower-level cerhers in the overall 
hierarchy. i * 

» I * 

In the Soviet Jsystem," cybernetics has -.thug 
provided forecasters,* planners, managers, and 
the political leadership "with a^ highly promising** 
way of sur«ounting earlier difficulties, and it jsiiot 
surprising tliat.when, in 1958, the^heory finalty took.^ 
•hold in the Soviet U:pion, it was wildly acclaimed as the 
key to the full achievement of Communism. Indeed, 
"one can finjl no. other moment in Soviet history when* 
a particular development in science caught the imagi- 
nation of Soviet writers to the degree which cybernetics- 
has."85 Fbr all the initial cnth^^sm, howe^^ cyber- 1 
netics apparently passed its zenijf h some years ago and, 
except in far less globa* applications, his now settled 
into an activity with a status coinparable to that of gen-' 



eral semantics or g^eneral system3 theory injthe West. . 
The reasons^lheorelical, ideological, atid^practical — 
are not as sigmficant as ^le simple observation that no 
important Soviet writer currently hplds that forecast-* 
ing IS best pursued from-the cybernetics approach. In 
fact, while every Soviet forecaster has undoubtedly 
been imbued with the concepts and principles of cyber- 
netics, not one of the authors citedjn the bibliography 
, for this chapter giV4fltny_pro|ninerie to this Approach; 
j^lmosi ^bf^oi ihem evenruses the Word.^^ , . 

'if^ % Systems qnalysis. The systen^apalyticapproach, 
Soviet^ Union and elsewhere, tfhds^ draw 
together the main threads from tiii? other approaches, 
/^twhile avoiding theif weaknesses. As such^it is probably 
/h\i^ mo^ inijpottaiit r«searc}t^^trategy fot forecasting, 
^ though only in the4ast few years^ after much ccvnfusion 
. about what the phrase referred to, has the phrase and 
the apprpaxih itself begun to come into fashi9xi.87'(It 
has still not achieved the ctfrrency and reputationihat 
has attended cybernetics.) But it is impojfent to note . 
that difficulties kp avoided under systems analysis 
because, typically', they are either ignored^ by thfe ana- 
lyst (i'.e.^ left up to the decisionmaker) or dealt with by « 
the best 'available technique.^^^Tt is precisely these two • 
points that seem to make^ systems ahalysis 'especially 
welcome to forecasters in the USSR! - 

0n the^^iie^ hand, it becomes intellectually - 
respectable to accept the fact that ultimate goal^ ^ 
defined by the party fo^ihe national system are not to 
be questioned; this ^ is hardly possible under the 
approaches discussed above. On the other hand, the 
counsel of systems analysis to **d£what,y^u can** in ' 
dealing, >vith a problem enables forecasters*' to begin 
using judgmental 'or "expert opinipn'' techhiques inp-^ 
situations hitheho -off bounds because they could npj . ' 
be studied using the sanctioned mathematical-eco- 
nomic methods.^^So convenient is systems analysis to 
tjie Soviets that when some econonusts recently urge4 ,^ 
the adoption of the approach in national planning— 
thereby implying that Gosplan's effort^ were no| 
\ systematic — the Deputy Chairman of Gosplan replied . 



ACTIVITY: 



^^^-^jDUTPUTi 



Forecasting fanning Programing Project-making'^ Managementj 
Forecast' Plan - Program Project . ^ecisidn 



APPROACH; Prognostic^ 



Ojieratio^ Kesearoh 



Decision Theory 



Jn a long article thdt "the^USSR ha^ now, and'always, 
has had, a'*$^stems' and *prograin' approach to.plaii- 
•ning.*^ luis^articularly in the development of what 
the Soviets call "a systenvgf optimal ^c^omjg func-r 
tidninV (SOEF) that systems afta^^has achieved 
gresitest favon 

One -of the most important problems ih the 
r creation.of SOEF is toprfom'bte the systems prin- 
ciple of planning at aluevels and in all elements of 
the. national^ economy. [To date,] considerable ' 
progress [towanj^hrs goal has been scored] in the 
elaboration of* the methodology of macroeco- 
' nomic forecasting and the methodology of con- 
structing dynamic interbranch and interregional 
balances/and .of making demographic and labor 
forecast, as well as forecasts of the population's 
livingTstanda^^s . . . t It\ our view, the basic 
. ^^^ irej/tion for implementing the systems principle 
^to*lanning lies in [developing models th^can be 
- ViSMsedjto analyze the functioW of the ma^^^e^'t ^ 
at al| levels in the economic hierarchy arid to syii- 
ythesize the* optimal interaction among them 
/within the . framework' of a^ single theoretical 
/ approachvjTThrough this work, plus experimental'/ 
/ tion^ will come SOEF, which] eftvisages thecdor- 
r diriation of a complex of long-range forecasts, a 

**tree of goals** in national development, an^ com- . . 
. prehUlsive long-range programs for the attain- - 
. ment of tlie most important goals with the single ' 
, . national |rian for thedevelopmcjpt of the country's 
national economy.^' ' ^ 

' ■ * 

Bchiridlhis soporific prdseare several tnilyj^gnificant 
messages: SOEF li of the very first intportancc; SOEF 
^cainnot be, attained witiiout a/«// range of forecasts; * 
^^and these f^irecasts cannot beVrepared scientifically or 
* vwth any guarantee/df cdmpleVness ahless the work ir^ 
accomplished within^^fenis analysis. 

t^is ^liacussion of a^ploaches gives lisi then, what is 
a thae-diihensllonal array of perspectives that can be 
. adopted by the Soviet forpcaster,^indicatedin Figure 
. 4. JThis figure suggests not &nly that the- Soviet 
h:^;' forccastcrucan find a proper strategy for any'partict^ 
problem he confronts, but also that he can inimediaSl^ . 
. classifyah^noff-Cpinmunistforei^ 
' urtc it. What the figure dpes not show, |ut we^haye 
jconsiderccf Jn thesc.pages, is thatthe relative merits of 
thca<Sccptableap_pr<>a^ ' 
/ shift «!i^Isq mUsing is another dtmejriston: time. It is per- 
; ^[ hip& sufficient to remark that >vhllc the Soviets rwo^- * 
nizc different Hm^ horiatbns for fopccasfts— short term ' 
years)," m^.um tem (5>20 years),; or longjcnn . 
n^r- ."^^^^ ^^^^ l^^lMo say abotilSow 
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Figure 4; Soviet perspei^tives on forei»sthig. 



these horizons should affect the choice of research^ 



str^egy or the location of a prbblemin its proper strat 



jegy space 



Methods^nd App%ations 



Like futures researchers in^ \h€ , Weist, Soyi'er 
specialist's in forecasting Have" sometimes found Jheir 
proj^ss blocked by a *^prevailing chaps in publishjed' 
forfeiting methodologies and in . terminpiogy.?^^^ 
As, early a$M96?, Bestuzhev-Lada j^ould seriously say 
that **abput three hundred special methodolpgies^'-had . 
i^en devised for sociaf prognostication alpn^,'^ anda, 
year later Glus^J^oVand Dobrov cpuld assert that joo, . 
methods existed just fonusc mforeca^ 
the scientific-twfinplogicai\revpij[^^^^^ cGivcn^ithis^ 
paralyzing, ; abundance of tecjiniqu^^^ * 
numbers should probkbly be;tak«i^:reik^^^^ 
no one Jia^ey^r actua^^^ 

is. not surprising that the Sovic^ prefer I^^^ 
terms of f>peiof:te^^^ ^^;"r/ ' * 

put of several competmg^^^ 
published, .we,mightXp(^^^^ 

Bcstuzhev-Lada.'iThis scheme^.^own in Figure 5, is; . . 
•noteivprthy m seyefaljM^dsf it attemptsio com^ 
plete, but it j^xplicitlj^ailo^ifor '5e\irtypc4(b3{iMiving/ 
several whpty bpxesff?^* it' mkes scveral^^ 
and apparentiy^quite »rb^ 
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"analogy- is a.**generaLscientific.methbd'';ancl that 



**trml" and errors is ath|o|^tically gro,unded."intcrdiscir^^ . « 
. plimiry method.? butlh^^^ be cpnsidl^. , , 
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(fuotad from 1. V/^tstuzhev-Uda, Window ihioihe Future (Moscow:^ Ily^l970)» pp/ 66ff.» 

figure 5* 0estuzhev-Lada's dasiififeation of forecasting methods. 



V crcd as an "intuitive method''); and it confuses significant, ^hpwev.er, is (hat this classification gej^er-* 
^ techniques with apprbaches (e.g.,. "operations ously provides a place for almost every, technique that 
research^** onc^'of the /^rocecfwr^/ approaches, and has achieved ^Jtominence in -the forecasting literature, 

"forecasting the fields of kndwleflge,'' one of the sub^ . East and West. Thust Delphi, PATTERN, scenario 
" ERfc^^'^''^^ approaches, arc^own as rilethod^Equally ^writing, an<l morphological analysis jur^iet^^d^^ * ^ 

■ • ■-■r^^ • 'fi^ g g'^-: 



separate mentipn, but ^re placed on^the safne level as 
such" a well-estaBlished technique as inpu t-outp \xt anal- 
ysis—and' this despite the fact that .none of <hese 
meth^s has beeji used extensively in tUfc Soviet Uniph. * 
Jheir inclusion may simply be a signal of awareness; 
'' more imp6rtant, however, it may also be a signXhat by 
1970 thedesi^ieand the opportunity to experiment with 
, rather exotic 'Western techniques had a fairly vTide- 
^srpread endorsement, thanl^ principally to the party*s ' 
insistence on having bctterfmore comprehensive/and 
^ longer-range forecasts.'^ 

Th« question of sugerabundant^Uernative 
methodologies can be fadically simplified by exam- 
ining actual practice^ver the last 10 years in the USSR. 1 
On this basis it is clear that the kinds x)f techniques in ^! 
formal and general use are few, though a bit more than i 
theVe were, >ef ore the Central Committee granted /r 
Khbshchev*s **requestjto be relieved of jilis duties." Fa^ 
arid away the mo^ de^eply imbedded and widely used 
ard^the^mathematical-eoenomic itietl^bds (including 
-injijutrputput analysis, linear programing techniques, 
and simulation riiodels);"'thc supremacy of these.- 
methods was no^*^ttained without much controversy, * 
but it is now complete, at least in terms of expended 
effort. Much furt^er'do.wn the scale are the following 
types: extrapolation (pjathematical and, wh^re 
unavoidable, subjtciive); "expert opijiion" or. "expert 
evahiatioh*^; "infornlational analysis'" (including espe- 
cially the stuiy of. patents); "l^storical-logical analy- 
* sis'"; and various '^charting technlqties" (including rele- 
. Vance tre^). All" of these niethods are used in both 
€hort-term and long^r^^ange forecastiitg; for our pur- 
poses, Tiowever, only the latter applications ne^ be 
discussed, since it is here that the problems of compre- 
hensive forecasting are.thrown into greatest relief. To ' 
be asiyief an^ yet as tangible as possible, let us consid- 
er /nly the .mathematical-economic and the expert 
onlinion techniques. 



^ * :4CA total restructuring of the itationai. information 
system for economic and other.kinds of planning 
.. data; . / W V^ V/ ' 

1* Creation of a unified state network of computer 

centers. • / ^ ; » ^ . / 
X Routinization and algbrithmization of /day-to- 
day processes of administration ^nd controj... 
' 4. Creation of a dynamic national e,CGnomic| 
^; optimizing model for continuous planning. (Tlnf* 
is to be the heart of the system.) • 
5. Development of the malhematical methods 
required to solve sj^cific probl^ips^regarcjing the 
■ general model. <j. t / . , .* 

(y. Development of k concrete adniinistrative and 
planning apparatus, /nclUding ihstitutions and 
j ^Jehavior rul^s^cgW^^ th^ geitera^l m^el ^ 

I Efldns towfi^dMj(ese , ^ have been halting, 
^ /^because of bureaucratic in-fighting; the inescapable 
"^ineeU^tp overcome idcoipical problems (e.g., ho^w sub- 
versive are non-Communist modeling techniques?); 
^- basic theoreticaland computational questions (e.g., 
what criteria of optimality are to be used?); and pro- 
cedaral bottlenecks (e.g., the allocation of resources to 
* the program, the training of personnel, the availability 
of hardware, and the debugging of software).^ ^Nev- 
ertheless, re^arch has proceeded and, indeed, has been 
expanded. The SOEF scheme mentioned earlic? - 
appeared in about 1966 as a major elaboration of the 
basic idea. And in mid- 1972, the Institute for Problems 
of Or^nization and Managemcnt^a group within the 
Stat^ommittee for Science an^ Technology which 
had bkn specially formed to implement the national 
' compiu&r'network, indicated that its assignmenthacl 
been broadened to develop a ^^Sfatewide Automated 
Systeni'for Collecting and Processing Information for 
Planning an^ Administration (OGAS).'' According to 
• Schroeder: * ' •* 



Mathematica^EoonbrnicForecasting 

^^The naturd, place, and role of these technique? in the 
1 Soviet scheme of things cannot be understood apart 
from work that has been underwaysince l964toirriple- 
,"^9cnt"a planning system which is, in its breadth and 
,/:v' ' 'daring, every bit as awe-inspiring to outsiders asms 
X? Lei^^s GOELRO PJan tor "t^e-fefectrifica'tion. of the 

IJ^R. (Like G0|£kO', ir'fias^^^^ 
/ .Vandidse^^'^Jyo'naiy;' 




... as a part of this project the Institute isdraw- ^ 
. ing up a plan for the location% a statev^Bnet- 
work. of computer centers and a geneial ^n for 
the construction of a statewide data trarfihiissidn' 
systemsf [Additionally,] OGAS is conceived a^. 
paving a number of key functional subsystemsi 
[among them] an automated Systenj^Af plan calcu- 
lations (ASPR), an autoniated systei^^ [plan- 
ning] nornt$'(5?LSl^, an automated system^of stafe 
statistics (ASGS),' an automatedsystem for rnan- . 
aging supply.ifASU MIS), art automated system 
of standards and metrology (Aj(^),,. an. 
jt^tomated system for processing price iriforma- 
|ton (ASOI), and an automated system'for ihan- 
ific-technical progress 



* 0\SUNT>. Inadjdition to the natiol^l subsystems,* 
thcrc'air. to be subordinate "Une** automated sys- 
ttrh^df Jiianageihent CASU's) for republics aii^ \ 
ininistrics (QASU's) and also for \enterprisc8 
. (ASUFsy.ioo, ' . / • . \ 
' ^ . f ' . . \ 

Mereiyinaming ^he systems. suggists. the ^cdjpe and 
jjomplexlty of this program. Since foi:^castin| is by no 
; inea;is'tlife Xocu|^ it should'be olear that, in tljis Context , 
,paTticiilar forecasting techniques, no Inatter^^^how 
' extensively used, are best io be perceivedjis^aiixijjary 
tools— as meansof achieving a certain kind of answer, 

* which, if acceptable, will^have value only as an input to 
a larger whole. The pbfnt can be stated more crisply: 

I Forecasfmg was sanctioned in the 1920'^ to the extent 
ijiat it^co^tribjited \o planning^ s^io^hin^hds ch^nged^ 
' ryow,excppt the'de^nition of'plalnn^rig. j ^ ^ - 

Even at this early stage of , work on SOEF and 
OGAS, mathematical-ecpnomic techniques have been 
used with some success in the USSR. For example, the 
Institute of Economics and Industrial Production x>f 
the Siberian SSR Academy of Sciences has devised an 
interlocking set of computer models for describing and , 
optimising the^ relationships between national and 
regional economic development.'^' Similarly, a tvfo- 
stage m*odel was constructed \o explore the possible 
economic development of Armenik. Despite somedif- 
Acuities in handling prices, it wasjudged that the mod- 
els reflec\ed the structure .of the economy satis- 

* factorily, though they were unable to take sufficient 
account of external influences. '^^ In general, according 

*^jo another author's review of results pver "the past 10 
years'" in bmlding and applying such modelsr, the rec- 
ord "shows that their use makes it possible to reduce 
current and capital outlays on the production of 
output by an average of 10% to 15%.as compared .with 
the plan variants calculated by traditional methods. 
^Bui, needless to say, the gatn ... is not restricted to 
thb. These models make it possible to solve-pr6bic(ns, 
of economic balance on an improved methodological 
basis, to analyze the various directions of the develop- 
ment -of. the najtional economy, to compute' a large 
number of variants of economic planning decisions, 
and tb select the best one.*^'^^ . 

Commion to all Soviets publications on 
mathematical-economic modeling is not only a state* 
meni 'of succe^, but also an indication of steps yet to be 
taken; these include development of a richer and more, 
►quickly updated^a^ta base, the introduction of better - 

* means fo> handling "the influcriw of social ftctors ort • 
production^'' and t^^^ invention of "a sufficiently 

' fctiable method fof translating forecasting results into 



. 'guidelines for planning.*" Perhaps most impprtant is 
the procedural necessity to put less emphasis on 

/^building models intended primarily ^or solving dis^ 
Crete, one-time p.lanning-problems^ .^ndto turn greater 
attention toward the creation Of "synoptic" models of 
the Siberian of Armenian sort. Whatever, the weak-v 
nesses.of these "systcms^riented^ m^els^ ihcy nev- 
ertheless **niark the be^nning p'f a new period in the de- 
velopment of economic model-building'* in)that they 
are directly supportive of the national planning pro- 
gram Outlined carlfer.*^ ^' : • , V. 

Of . specific mathematical-economic forecasting 
techniques, the one most closely associated by Western 
observers-with the Soviet Uition, and'the 6n^ thatj t|ic 

^ Soviets themselves seem -to bclifeve thei^Wvc^cyveK 
. oped furthest, is mput-output analysis. The.Histb^ Wf 
1/ O in the USSR is interesting, if only because it tenids ^ 
to recapitulate some ideas about forecasting jdisciissed 
earlier in this chapter. For example, as in tlhc case of 
cybernetics, when^/0 first achieved prominence, it 
achieved great prominence.This occurred as a result o 
WQgrk perforfhed in 1961, which involved constructing 
aiuempirical (i.e., retrospective) I/O table for the 
Soviet economy in 1959 and then using the principal* 
coefficients from this table to ^uild an experimental 

(^planning table for 1962. The results of thireffort^were 
very encouraging, aj^ cothgared with expectation^ 
based on methods then in use: not only did the I/O 
table reveal potential roadblocks in production and 
indicate where resources could be diverted from 
intended uses to increase overall output, but the results 
were produced faster and^ apparently with less 
manpower, llie immediate conclusion wastojncorpo- 
rate I/O in all subsequent planning. 
'*. ^ ' ' - . ■< 

From that point on, however, the blooni began to 
fade, asanalysts discovered the difficulties ofobtaining 
adequate statistical data, and input norms, and of com** 
municating the results ottI)e analyses to decisionmak- 
ers: Thus, experimental planning tables for 1*963 and 
1964-1965 were attempted, biit little was heard, of . 
tbem. The table created for 1970 was billed as**the first, 
step in the praaical use of this method fortte 
tion of a five-year plan^'w True to the spiriVoPj^c^^^ 
futures movement, the analysts! also used tfiistVblc.^ 
de^yelop so me. 15-20' variants of the pian,*from 
they drew two "w^ich best correspond to the poiiticaif„ 
and economic tasks of the forthcoming five*yeaVplan , 
ai(<l also to tHe material and labot/n»iairces whioii wiil 
ft ayailabie»*'io6 fhcse thcy^prc^nted\p the p 
leadership; neithe^ variant, unf prtunaWy, •was ^vc^( 
received. * i . v\ ^ - 



• As of catly.1968, according to one Soviet economist, * 
**If wojuld be no exaggeration to say that not a single 
important decisioi^jn current or long -range^ glans has 
been taken on the basis of (Construction of I/O bal- - 
ances.***!^, Haying made a commitment to the techni- 
.que, however, the Soviets refused to abandon it. 
Indeed, acad<;mtc and bureaucratic insistence on 
perfecti^ it grew. The extensive work that followed, 
particularly at Gosplan, led to the preparation of 
planning l/'O tables for each of the years in the Ninth 
Fiv6'^Year Plan (197M975). Much the same clainis 

.were made for these tables— no doubt accurately— as 
were made for the 1962 table, and, like the 1970 table, 

. these tables were described as ?a decisive step" toward 

' the ap^plicatior^of 1/0 in practical planningj^^ Soviet 
specialists' ar,e now well aware, of course, 6f the 
strengths and weaknesses of I/O, both as a forecasting 
method and, as a mathematical-economic modeling 
technique that can contribute to SOEF or OG AS, Aijd 
out of the 1970 experience, they have probably also. 
c:ome to appreciate rnore deeply how I/O, like any 

^ forecasting method thet concerns itself with the entire 
"system,** c^n threaten the leadership's prerogatives, 
particularly in goal formulation. It remains to be seen, 

V howifvcr, how I/O will be fine-tuned in response to 
these percept iorfs*' 

Expert Opinion Methods of Foresting 

. The gradual but ever-wider expansion of the charter 
granted to Soviet forecasters has inevitably been 
acconipanifi^d by relatively modest tliough increasingly 
• serious efforts to develop, test, and incorporate judg- 
mental techniques in forecasting, especially lojiger- 
range forecasting. Why has this happened? Thotigh the 
extraordinary impact -of the 1964 Gordon-Helmer 
report on Delphi, so influential in the West, was felt ii^ 
the Soviet Union, very little of the new interest in 
opinion-based techniques should probably be attrib- 
^,utcd tp this source. Rather, tlie evidence suggests 
fthat Soviet appreciation of this class of methods was 
^inspired principally by the unique character of th^ 
problems the forecasters were being asked to address, * 
^ 'and by the approaches they were obliged to adiopt in 
addressing* them. Specific arguments that Have been 
offered for the use of judgmental methods include the 
following: * ' . . /"^ 

^-^The fart]icr oric goes out in time, the more the uncer- 
: ««<^mties tejid to ifnultiply, and the greater the reliance 
one must place, therefore, on e3(pert scientiHc 

.. opinion to cope with these uncertainties. Western 
^ .observers will find tjiis enthymeme quite cojifGrta.- 

: .ble, but they may wonder about it8.prccise.forccand 



meaning in the Soviet context, where doctrinal and 
traditional beliefs would seem to imply precisely the 
opposite. Almost certainly the conclusion is m^ant 
to hold only for developments in narrowly defined 
areas (e.g., the future of shoes, ships, and sealing 
wax), including very precise lines of development in 
Communist society itself, such as the uses of leisure 
time or the creation of new art, forms. 

—Cross-disciplinary forecasting is necessary in some 
cases and, where it is, it requires 'reliance on expeij 

• judgment. This is due, in part, to the fact that while 
specialists in the conventional disciplines could pre- 
pare long-range forecasts, they have not done so.»" 
Other workers, therefore, must make the attempt; 
this necessarily involves persons Trom other fields, 
who must estimate what otherwiseigould JbejcOm- 
puted. But a more compelluig reason is ^ that thp 
range of subjpcts to be coVered irea compr^hensjv^, 
cross-disciplinary long-ringe* forecast can be so 
lar^e that, ^ thoipresent state-of-the-art, only judg- 
emental techniques provide a means of 'integrating 
the different kinds of forecasts J *2 

—Various aspects of the future can be dealt with only 
probabilistically ai\d, in sohie cases, the needed pro- 
babilities can be derived only judgmentally. This is 
true both ifrthe shott term(where one may be prac- 
ticing normative forecasting) and in the long fun 
(where prognostications are exploratory).*^^ 

—In initially choosing forecast objects from all of the 
possible'topics, trends, and future states of affairs,, 

. judgment is not simply useful , but is in fact the only 
means availa'ble. There is no cither way to^ start. 
Moreover, given practical constraints^on time and 
resources in theforecastingeffort,?ti&probably nec- 
essary to determine the relevance or ultimate vlilue 
of these^initial choices by making- "preliminary 
forecasts** by^judgrtient. n4 - 

— Sinwlarty, **a forecast whiclr-has only , a single object 
to be forecast on a singlp^level of the national econ- 
omy i§, in the 'final analysis, always based on' 
methods of expert opinion and extrapolation, inas- 
much as the initial informsitian regarding the future 
for mailing calculations with mathematical-eco- 
nomic models can be obtained orily^by such means. 
' However, in making forecasts based on IijerarcHical 
I interdependenaes of a system of models, expert 
opinion and extrapolation of past tendencies are 
required only in the first stages of analysis.*** 

—Cutting across' these earlier arguments- is the 
additional ^and somewhat surprising notion that^ 
**forecasting would scarcelyjupply meaningful and^ 



objective information about the future if the most 
prestigious specialists did not participate in the work 
and if the points of view of different 3cientiric 
scliools and design trends were not adequately rep- 
resented in the hypothesizing of complex fore- 
casts.""^ Indeed, one writer goes so far as to assert 
the advantages to **the Whole scientific conjfmunity" 
of taking formal account of opinions that are dis- 
, tinctly»off-beat.»^' 

In general, the advantage of judgment and,-hence, 
of expert opinion techniques in^forecasting is that 
because human. intuition can bypass J*the methods of 
formal logic,"*'^ it is "the sole source of information 
which , . . is ahead of what is contained in ordinary 
scientific information."»%Jherein, of course, also lies 
its main defect, because almost nothing is presently 
known about how to ascertain the reliability of sub- 
stantive juc|gmental fore^sts.>20jAtthe moment, since 
formal uselof ihese techniques can v no longer^ ^> 
avoided, one acceptable solution to Ihis difficulty is/to ' 
see to it that not only are the! estimates themselves 
elicited, but ajso the reasons that stand behind them.'^i 
In a sense, the reasons can be the forecast; a recurrent 
theme in the literature i» tHat expert opinion methods 
like Delphi hold grealest promise in situations where 
the most dne^can reasonably expect to obtain is a 
purelyxjualitative assessment of the future. 

Among tl\e expert opinjpn techniques occasionally 
mentioned by Soviet specialists areapplications of util- 
ity theory,»22 ^ method called ^infiulation" which 
appears to be mucK.like what is called operatfonal or 
manual gaming in the United States^,'" Delphi itself,*^^ 



and surveys and polls.*" One of the few distinctive 
methods developed by the Soviets that has been dfe-. 
scribed in any detail is the .t*collective expertise . 
approach*" or "the method of collective expert assess- 
ment "»26 or CEA for^hort. This method—actually, a * 
• procedure or even a generalized study design— seems 
intended to serve as an alternative to Delphi. In fact, 
because one of its major goals is to highlight differen- 
ce between w^ll-defined groups of experts, it reSem- " 
bles in spirit the SPRITE'approach developed by the ' 
' Business -Planning Group of Bell Canada J ^7 jhe 
uniqueness of CEA is that it involves a combination cff 
specific opinion techniques which, together, define the 
approach. In order, the steps in CEA and, the sub- 
methods used are as given in Table 1. 

The amount of effort implied by even this synopsis 
of CE!a could be. staggering. Unfortunately, the pa- 
pers on CEA fail to answer several obvious 4uestions:> 
How many experjs can orpshould ihvol>lid? How, 
precisely, do they interact?|ln face-to-face discussions? 
Through questiotinaires? How many roundsW estima- 
tion are required for various type^of estimates? Is ano- 
nymity preserved? How are disagreements between 
groups of experts resolved? Are any of the estimates 
derived as probabilities? How long does CEA take? 
Where and in what form are the final, analyzed results 
intpnded to be used in the planning or decisionmaking 
process? Indeed, has CEA, ever l>een tried? As yet, 
there are na, indications that it has. On one ^oint, 
however, the advocates of CEA are clear, and their 
position is markedly different from an attitude com- 
mon among Western advocates of expert opinion tech-. 



Step 

1. Prefor^cast 
orientatiort 



2. Construction of 
an "aims-nieans" 
matrix 



3. Formulation of 
'tables of e;^pert 
assessment" 
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TABLE 1. f 

pjbjecttve 

Preliminary forecast Df^basic trends. in the area 
of interest in order to "formulate the general ^ 
aim" for tfie area. 

Comprehensive asselwient of the degree to which 
each Identifiable set o\elevant actions wjould 
contribute to the^chievenient of jthe "subaims" 
cqmpristng.the overall aim. 



Assessment of (1 tthe relative'importance*of 
•pursuing each set^of actions; (2) the relative im- 
portance of individual trends within each,actidn 
'^t; (3) the various subaimsr; and (4) the timing of 
particular events that might affect the%rends. 
Also the individual participant's self *rated exper- 
tise on eqch assessment. 
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Method 

Treod extrapolation 



Cro$s*support piatrix. (Dis- 
tinctively, here each set of 
actions is expressed in terms 
of trerids. The action set is 
the iet^ all kijovyn relevant 
trendsl) ^ ' 

Relevance trees, various 
matrices, and simple ques* 
tionnaires. 
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niques: The overriding purpose- of CEA is to obtain 
certain kinds of information needed for "making deci- 
sions in [an] authorized area of ^ . . policy"; the activ- 
ity wo&ld be a failure or near failure if all that came out 
of it was intellectual stimulation ("cognitive val ue") for 
the parficipants.*28 ^ 



This review of forecasting methodologies can be 
brought into sharper focus by observing that, substan- 
tively, the most im^rtant concern of Soviet forecas- ' 
ters in the last few y^rs has been to help clarify and to 
project the future evolufion of what has come to be 
^ known in^the Communist countries as thetscientific- 
technica^ revolution. This phrase refers especially to 
the fact thafwhile science and technology have indeed 
been and continue to be "the main lever' for buUding^ 
the material and' technical basis ofcommunism,"'29the 
rate of development in these areas', coupled with the 
levels of economic well-being now achieved, place the 
Communist states, on the edge of a major historical 
transition. Quantity can be ^Wned iAtoiq'uality; science 
itself hasfbecome a fundamental productive force! '^o 

Today ' we are standing on the borde/ of the 
historically formed industrial civilization;, simul- 
taneously, we are beginning to cross its Jiorizon. 
The civilization of future decades^will evidently be 
based on substantially different production forces 
than the industrial system of the past ^nd present;** 
and this transition will inevitably carry with it far- 
reaching revolutions and dramatic social and 
hiiman problems. .[Now] economic growth is 
beginning to depend much more on tlie overall ' • 
state of science and the progress of technology 
than on a numerical increment of men and 

machines in the direct production processJ^'^ , 
♦ ^m' 7 

i^r these reasons, among others, the 24th Pirty 
Congress in the Soviet Union declared that "speeding 
up scientific and technological progress is^i^he decisive 
condition for raising the effectiveness d/|spcial pro- 
duction," and it held that "questions of speeding up 

' [this] progreSs'should be constantly in the focus of the 
attention of the Central Committees of the Communist 
Parties of Union^repUj)lics,. the territorial, regional, J 
city arid district Party committees. Party, govern- 
ment, economic trade union and^YCL organizations, 
and the collectives in enterprises and' on collectiveand 
state farms."^^^Ih sum, every agency, every adminis- 
trated, and every subordinate should give highest 
priority to , the successful achievement , of this 
revolt^ion;^^^ 

Translating these conclusions into propositions (and 
ttiarching orders) relevartl to forecasting in.the Soviet 



Union, V. M. GluchkovandG. M. Dobrov anticipated 
the 24th Rarty 'Congress by writing in 1968: 

The high level Of development of modern science, 
the unprecedented rate of scientific and technical . 
progress, the unparalleled increase in its mutual 
relatjon&hips with' othei; aspects of social ^ 
existence— all of this requires that scientific and • 
technicar development be plannSd .in a rational * 
manner. [These] requirements of society for intel- 
ligent control . . . have created a new branch of 
knowledge— science management^and its new- 
est sector— scientific arid technicar forecast- 
ing ... . The most important goal of [this kind 
of] forecasting is the establishment of an environ- 
ment within which the most promising directions 
for scientific and technical progress in our cofintry ^ 
can be selected and advanced. '^^ 

Aitention to the necessity of exploring the course of 
tjje sqientific-technical revdution has led, of course, ih^ 
, many books and papery, some of which shed 4;different 
! light bnquestionsofthe choice of forecasting method^ . 
A rather ndrrow but nonetheless interesting article (on 
how best to forecast indicators • of scientific- 
technological t^rogress in mechanical engineering) re- • 
stricts the choicejof methods as shown in Figure 6. A 
much more impressive analysis is given by U. A.- 
Zykov;'35 Its essence is summarized in Fjgyre- 7. 
According to Zykov, economic forecasts can^^e a Va- 
riety of attributes, as iftdicated in the figure J^Jn this 
scheme, attributes can be combined only in the direc- 
tions indicated by^the arrows. (Thus, a forecast may be 
qiiiantitative, normative, strategic, many-factored, and 
so on, but it cannot be descriptive and quantitative, or 
analytic ^nd normative,. a^ the same time^ The deci- 
sions among attributes culminates at the ibttom of the - 
diagraiji in one of four general classes of methods.,X 
novelty of Zykov's analysis— one he himself misses— is^ . ; 
that its applicability is not liriiitcd to either economic* ) 
orscientific-techhical forecasts. Clearly, it applies or j/ 
^ can be made to apply to all of, tHp substantive dnd^pro- 
cerfwrfl/ approaches disdbssedl^rlier. ^ . 

In this Connection^|i|j^ ^ remarked that the 
notion of "universal" metl^i#wliile it might be conge- 
nial to Soviet forecasters since there i^after all, qnly 4^^ ' 
one future* in the end, has apparently not gotten mucff^^ 
farther in the USSR thatiin the West. This is not to saT, 
however, that attempts to develop generalized proce-. 
*dures, appjicable within thWcontexf^of any of ftie 
* acceptable'approaches, have not been made. We find, ; 
for -^j^aHiple, that one^of.the pioneers in Soviet 
forecasting, Vladimir Lisichkin, has forked out 2i[ 
"complete" process which he. believes provides a plaqe w 



BASIC INDICATORS OF 
TECHNOLOGICAL PROGRESS 

^ ^ ) ♦ 


•s 

II 


^1 
II 






Statistical intarpolation' 
and axtrapolation 


II 






1. EffwtofiwwtypwdpfmhictionaqiiiimMmln^^^ 


X 


— 


X 


X 




— 




2. EffadofhHilMipMityiqiilimMmmprodiictim 
(cotfficwnt of larg»4cal« capacity). 


A 




V 
A 


X 


• 






i#* vwiuHWiiwi 01 MiuMiiauufl ID uW lOiM VMM Of ^ 

yorioiifinidNMiy and aquipRiant 


X 




X 


X 


- X 






4. fWativamatmlcaii^ 










^x 


X 




5; <- Imfax ^t^gth of productivity of a sintia aggragata. 




X 


X 


X 


» 


- 




6. Effaetrijiawjrograaaivainat^^ 




X 












7. DifaHityipariodofaafvicabaf^ | 


— -4- 


i '< 




v" 

A 






'I 

•M 


ti ia^of itiw|afduatioii, irtfeatibn. and noijpfaatioB. 1 j f 








X 




rr 


// 


' 1 In^ofchangingindfcatortofacononi^^ 


— p- 














10« Maxofpricachanga/ 










X 






11, lndaxofqiialitVdfnaiMycraatadarmodarniza|l^ ' 






X 


X 






X 


Tachwcalaquippaig of labor. ' W 










X 






ja. Mvanaomy or anargy. 










*x 




X 


14. of madumization of production 
of production* , 










X 


-r^ 




19*. uograa Or mass pnMUCtion. i^^>: 








* 


. X 


w - 




. IV* cnocioinowiacnnoiogicaiinaiiioosaM ' 
, typaaofifliiipmant. / i 




X 




':"X 


X 






"'17. Laimiofs|l|MMlizatm 




- • 






-X „.. 






11. Coafficinndfjfta aconomical nmaniTitlnn of Umr 








.t V , 


'■■X. 


X 




J9>/fiihnicallavalofpifd^^ . . 










rX. ' 


X 




20. bidax of dwngaintliacostof production; inSaxoftlia ^ 
chaqpaofpraductiyity. J^^"^ .....--^ 


."" /> 








X 







METHBOS OF FORECASTING WH|CH MAY BE USED 



Dtrivad froM L 6. Chistyakmr mi M. y. Dolgaaym. "Mtdwdi of 
mttodftiprogiiimv^ 



of Sdtan Md TtdiiMloiy in MMtanicalEiiiiiiMiW' ("Voproty 
lnmlkMfSSSflSirka$imMmhr* fh^WmjlL .t-Z 



HgwfljB. Appii(»^lity of som? methQd& in ^irecastiiig'scieim-teclmlogy 



for every **opera[tional fore^sting scheme'' extant. 
Morieovcr, he is willing to assert that "the priipary task ' 
for future developments in f orecasting mettf od ology 
will be the formulation and'furtjfier etaboratton of the 
principles and theories'", embodied In his prqcedure'J^^ 
This method, df metfiods inySlves three stages (retro-/ 



spection; diagnosi^, and prognosis), in each of >yhich 
specific tasks and steps are performed. No summary 
would do justice to the entire process^ which is distinc-^ 
tiye in concept and expression, and so we simply quote 
its essence here, omitfing^pnlj' the examples; V- ' 
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Stag^ iT^RETROSPECTION 



Task A. R#incmcnt of the forecast object (i.e,, 
delimitation of relationships betwwfethe 
forecast object and t)ther objects, as well as 
the s^ciiTcation of feasible and permissible 
changes in the performance of the forecast 
• object.) , 

Task B; Determinati<Mi of the group to which the 
forecast object will belong [i.e., can it be 
forecasted pe'rifectly or at least satis- 
factorily by itself, or mustt additional 
outside information about the object group 
be gathered and taken into'account?]. 

TaskC. Deter|mination and^'precise interpretation 

of^he parameters of the forecast object as a ^ 
whole. ' ' ' 

St?p I. Determination ofthe nature of the 
I * . forecast, (whether it is to be de- 
' , scriptivtfor qu&ititative.) ? 
^ , '%Step/2. Determination of the scale of the 

forecast object (local or global. 

Step 3. Determmation of the time period 
- to be covered by retrospective 
' - analysis. • 

Task'D. Analysis of the forecast object and 
definition of structural subunits, their 
* parameters and properties. 

' . Step I. Isolation of the structui;al subunits 
of the forecast object. « " 
c ^ Step 2. Exact definition of the object 
parameters (their characteristics 
and structural subparameters). 
Step 3. Determination of the types^ of 
relationships bctweea the struc- 
tural subunits. " ^. » ' 
Step 4. Detetmination of the basic 
physical^ effects that govern 'the 
actio n oFthe subunits a hd, hence, 
i the forecast object as a sy»tem'. 

\ . Jask B. Dcterminafioh of the significance^f eiach 
^ parameter of the structural subunits of the v 

forecast object (as was done for the object 
' as a.wholc in S^ppC).^ '' 

Task F. Con'struction , of an approximati^ and 
hypotheticaVmodcl of the forecast object; . 



Stage IL DIAGNOSIS 

^ * 

Task A. Determination of the objective of the 
-forecast (e.g., confirmation, estimation, 
tentative assessme»t, ' planning, 
management). 

Task B. Determination of the relationship between , 
forecaster and forecast object (e.g., passive; 
active). 

Task C. Determination .of the current characteris- 
tics of the forecast object. 

. Task p. Determination ofthe noise level for objects 
^ * in thl^class and of coefficients repre- 
senting these noise levels (where **noise'* 
consists of factors which cause a loss or les- 
sening of the 'information available about 
• the object). 

Task E^ Determination of the forecasting methods 
to be used,|singly or in combination. * 

Task F. Determination q{ methods to be used for 
evaluating the probabiiitst and accuracy of 
, ^ the forecast and for, verifying it. 

Stage III. PROGNOSIS (FORECAST) 

Task A. Preparation of subunit forecasts. 

Step I. Forecasting of all subunit 
elements (following appropriate 
rules). / 

^ Step 2., Checking for the determination 
(i.e.^ to insure that the same scien- . 
'tific*lS^guag?is used on the sub- 
' unit level as is required for the 

/ objects as* a vyliole). ; 
Step '3. Chedcjng fbrjustifiability (i,e.,,to 
. ensure that all requirements and 
problems idefttified for each sul>-^ 
unit in Stages I and II have been 
, dealt with)? 

Task B. Synthesis of the subunit foirecasts of the . 
same clas^. V / • 

Step K. Syrithesji^of the forfeoasts 
' ' . (following appropriate^ rules). <-^. 

Step 2.^ Checking for the determination. 
Step 3. Checking for justilAility. ^ 

_Jd$kC. , Integration of all classes of subunit 
, forecasts into'Vhftforecas't object (following 
appropriate rules). , ' • ' * 1 
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Lisichlcin's all-purpose method was stillborn, if the ' 
utter Silence since its publication is the test. In spirit, 
however,* it certainly 'anticipated an imposing order 
issued in late 1972 by Gosplan, the State Committee 
for Science and Technology, and the USSR Academy 
of Sciences. Entitled ''Main Methodological Principles 
and Mandatory Requirements for the Completion of 
Scieatifi^ ^nd Technical Forecasts,*^ this directive 
sought to^sblVe4he set of problems, increasingly voiced 
from the late. 1960*s on, of inconsistencies among 
approaches and methods, unnecessary duplication of 
forecasts, incompleteness in the fmal results, and 
inadequate communication of findings to the planning 
and decisionmaking apparatus. As highlighted by . 
Schroeder, who characterizes it as the "very epitome of 
a bureaucratic docuinent," its central provisions are 
that henceforth ^ery forecast, whether technologi cal 
or social: 

... (1) must contain both technical indicators 
and indicators of the economic effectiveness of 
various ways "to implement domesti9 and world , 
' achfeven^ents" in ,the field \p,vdlved;^^,(2) sholilti ^ 
incllide jan evaluation of { the **soCial corisO- 
quences" of each forecast developnaenSf(3) should 
. include an analysis of relevant past and prbsent 
developments in the USSR and the world and a 
predictioa of developments ip the period con- 
cerned;,^md (4) must be submitted to five separate 
agencies, with mandatory coVerage^f a large 
number of specified items. 

Curiously, the more recent Soviet literature oafor^ 
casting contains no-mention whatsoever of this decree,^ 
though by implication the authors consistently siy)port 
its intention. By the iame to.ken, however, none of the*- - 
literature refers eve/n to the existence of such official 
documents as '^.Gosplaiv's . book pf standard " 
' methodological instructions' for planning, which has 
been around for some years and, .importantly, jvas^ 
revised in 1972-1973. Evan if— to take the iJxtr'eme ' 
«ca6e — the specialists whose work we have considered 
in these pa^es arc not by^upiK bv these directives and 
guidelines, why have ijiSy not, in their published writ- 
ings, sought explicitly^to influence theni? 

^ By way of concluding this discussion of 
methodology in»the USSR we might note another cur-* 
iou» omission from the forecasting literature: the total 
absence of references to the' extensive Soviet research 
' that has. been and is being performe^n parapsychol- 
ogy, including precognition— the ul^Kteexpertbpin^ 
ion t^echnique. In contrast ^o th^ ^H^d Statesiand - 
other Western countries, the US||^Hrs evinced^ a 
strong serious interest 'in' paragsyql^rogy, and {Pre- 



cisely in the same 10. years whicli have witnessed the 
appearance of the Soviet futurists>P' By 1970 some 
30 conferences on the subject had o^n held in the 
USSR^all but one or two of them, incidentally, closed, 
to outsiders. Indeed, after the February 196^c;onfep> 
ence *(on "Scientific Problems of Telepathy")rTfie 
No'vosti Press Agency declared, "It is clear that in the 
USSR, official science is actively and passionately, 
inclined henceforth toward the enigmas, of parapsy- 
^hology,"**^ Not only has "official science" made 
repeated careful tests of such na^onally famous Soviet 
psychics as Wolf Messing, Nelya Mikhailov^^ and Karl 
Nikolaiev,'^' but, more important, it has supported (to 
the level of some '20 million rubles a year) 'research • 
directed toward highly practical applications in such 
areas as space flight, military operations, and crime 
prevention. ^ 

It 'would- seem straightforward for the Soviets to 
begin to ask whether what has been learned in this 
wofE^can be transferred into scientific forecasting, but 
this has not happened yet, at least not publicly. Quite 
possibly the explanation is simp^ that tqp much is at 
stake. In the technical language of the f^casterand 
planner, however, the issu^is not the role'that might be 
played by a forecast in the planning process, or^ven its 
^source; rather, the issue is oiie of criteria for evalu- 
ating its sciefitific merits. Among the Soviets and the 
Communists generally, as we have seen, these criteria 
are of vajious kinds— doctrinal, political, economic, 
logical, ^iehtific, social, and<Tlnally, personal — and 
they ^re applied very conservatively in scientific fore- 
casting, as elsewhere. - 

■■ • . - ■ 

Some Conclusions ^ ^ 

So^viet forecasting, we could conclude, begins and 
ends in thfe vision of the future given by the doctrine. 
This vision, this image, provides much ancf demands, 
nothing-pexcept recognition, belief^ an^i elaboration. 
As with all good secular utopi^s,,a principal strength of 
the Communist vision lies in the rather pleasurable 
tension existing between the fact that its ultimate goals 
seem almost*ineffably desirable (being compounded, 
as .they are, of roughly three parts golden rule and one 
part pure greedh^and th^factthat^ given the T)eculiar 
nature> of the ^vbxldrthe visi6n requires almost endless 
^elaboration, both in.thought and ^ction. Thanks to the 
imp of the perverse, invincible ignorance, sloth, and 
.oth^r tnala^ies of man, life has away with noble and 
self'-evident ideas in a finite world. Front this simple 
fact arises the need for party^ program, plan, $ind 
prognostication— none of which^ everyone would 
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agree, is itself ineffably desirable. But, 6f course, the 
doctrine 'provides the sohition: eliminate the first by 
pursuing and gradually improving the final three. And 
since those individuals, who stand to be eliminated 
along with *the party" have the most to lose, the doc- 
trine alsp consecrates them to govern *the prfccess. 
Yhus, m concrete experience, the vision is transformed 
into a truly cybernetic ,sys||m, within which'every act, 
process, and role, including that of forecaster, has a 
place and a purpose. \ , ^ 

Accordingly, th^ important, changes which have 
occurred ii) the practice of scientific forecasting in the 
Soviet Union over the last 50 years have taken place 
only inYesponse to altered conditions identified by the 
party. For the first 40 ye^rs, and to the extent thjit fore- 
casters had a separate identity at all, they were mere 
handmaidens to the economic planners and adminis- 
trators. In recent years, largely because of the 
scientific-technical revolution and the program to 
implement a national planning system, "they havfe' 
become mere handnjaidens to a//tVpes of planners ^nd 
ad minis tV^cys. >yhat .might causela Western obseiyer 
to believe|that tljis shift am*ountl to a fimdamentar 
redefinition m the role of the Soviet forecaster, js the 
shock oj^discovering that/the Soviets have in some- 
respects now become lilce the mere handmaidens in the 
West who practic^utures research. ^Vhereas the Wes- 
terners started in technology, the Soviets began in eco- 
nomics. Each, it might seem, is now simply discovering 
the other's field, and both are discovering social fore- 
casting. Superficially, there is something compelling 
' about this view, if only because it sugge^that real op^ 
portunities^for East- West cooperation ii^yforecasting 
may be found. Whilq these opportunities do exi^t and 
should be developed, the view itself is wrong. THedoc- 
. trine, the party tradition, and the actual experience of 
forecasters in the^USSR make it so, as the. Soviet fore- 
caster is first to declare? . " 

^ It is extremely important that >^est?rii forecasters 
understand what his declaration arnourfts to, explicitly ' 
and implicitly, because it tells us not jusfabout fore- 
casting in the Soviet Union, or about forecasting \^dkT 
conditions of dictatorship*, or^cven about forecasting. 
'Vhen the'future is known"— revealing through these ^ . 
undoubtedly are. In addition, it tells us a great dtal^^. 
about the very aims of f o/ecasting, in this worjd , in tfiis 
era . And this message goes Well beyond the day-to-day^ 
.problems of getting the last report published, meeting 
the next deadline, preparing for the ne%i conference, of 
Whatever. If we take the ^oviet case seriously— and we 
must— we have achance to ask ourselves all of the fun- 



damental questions about the significance of forecast- 
. ing in the West. * ^ 

'To spur such questioning, we (jj0er the following six 
^points as alcind of summary of the preceding pages and 
' of the "declaration? from the.USSR that runs through 
them: ' * 

1 . The Soviet forecaster' invariably sees forecasting 
as a way of helping to achieve the Communist victory, 
a Victory that is never questioned. Bfestuzhev-Ladajs 
the .most direct of all of his colleagues in jnaking this 
p^int. In l^js paper 'for the Third World, Future* 
Research Cdnference in Bucharest in September 1973, 
he put it plainly: "Marxist soqial forecasting is a form 
of concretizatibn of scientific Communist theory and 
an instrument oj socialist planning.^'^^ Many simitar 
statement's can be found, a^, for example, this one: , 

Marxist-Leninist social prognostication . . , rests • 
omth^ solid foundation of dialeclic^nd hi^tori- ^ 
cal materialism, on the theory of scientific com- 
muni$.m, and it is rooted, nfeterially in-the socialist 
•mode of production, thus opening up the broadest 
possibilities fb^r ^nijed/i^evelopmi^^ of th^ 
' economy ihd sociiSy al a wlidle/Th^rein lies th^ 
basic advantage of Marxist-Leninist prognc>stica- 
tion over bourgeois^ futurology. What.is needed is* 
[only] to make better use of this advantage.*^ 

With this 'understanding and framework, the Soviet 
forecaster obviously does not have to wonder about 
tlie liftimate purpose of the contribution he is asked or 
^x)rdered|^,inake.'$pecialists may anddo disagree, of 
course, abouj. the value of this methoa t)r that assign- ' 
ment, but the final arbiter of such arguments is always 
how time and skill can be used most effectively in the * 
work of building Communism^ ^ 

2. The Soviet forecaster sees forecasting by, non- 
Communists as a rearguard, ai}d perhapsljlackgyard)^ 
activity, destined to. prove pointless. Until Commu-' 
nism has triumphed, however, it is^'also^'im article of 
faith that "social forecasts [by Communist and non- 
Communist^pecialists] have {)len an^ remain an ideo^.. 
logical battle field^l;*? Marxist and "bourgeois" fore- 
casting are in a permanent, irreconcilable conflict; its 

. only resolution will come ^ith. the, death of capjtal- 
ismj^ When, for example, inJ972 the Economics* 
Institute of the USSR A(f^demy of Sciences was* blis- 
tered by the party's Centra^Committce for failing to 
carry out its directives well, a portion of the complaint 
was concerned not only with the fact that the Institute 
.had given ''extremely little attention . . to'the me^ho- 
"^ology of long-range planning and social and eco- 



nomic forecasting,"* but alsjnhat it had^done "insuffi- 
cient work . . . Jo expIorrme!kientific groundlessness 
of bourgeois and revisionist *theories^ m the fielri of 
econoniics." And not enough had been done by the re- 
sident party Qrganizatiort to cultivate in the staff "the 
spirit of uncompromising strugigle against bourgeois 
ideology, anticommunism, and revisionism."'^' While 
the Romanian Apostol can needle tho5fe "experts on 
*social 'prognosis' frim the socialist countries [wlto] 
denounce the *bourgeois^ character of futurology" '^8— 
clear reference to Besluzhev-Lada m particular — he 
is apparently a^lone in suggesting the possibility that 
Western forecalfl^ is not necessarily antagonistic to 
Communism, and' may even have a positive valuo. All 
Soviet writers who consider the question disagree/ 
/^tgainst this background. Western forecasters can 
^llardly take comfort in the fact that Western analysts 
^ have proclaimed the Cold War to be over or that the 

* prospects of a higher synthesis between capitalism and 
Gdmmunism are good. A recent Polish paper states the 

* Communist viewpoint plainly: "the theory of 
convergende, according.to which because of tefchnolog- 
ical progress countries with different social systems 

^1 cc^nvefrge in' the course bf their development, i s simply 

3. Not only does the Soviet forecaster know where 
be is going and who his intellectual; opponents are, but 
he also has a better idea than his Western counterpart 
of what steps he must take in the short'term to improve 
. * his profession^. \yestern|forecasters, lacking any sense 
. , of ^ttffimate goals, tend\o be problem-oriented, and 
problems tend to come to them one by one, without 
any underlying structure. As we have seen^t is much 
different in the USSR." Keenly appreci^Pe 'of the 
dan^rs of "running too faraliead,"'5o Soviet special- 
ists^ are working steadify away at ^n increasingly well- 
defined set of problems that iiicludes developing a»gen^ 
• eral theory of management, a system of "continuous" 
forecasting, SOEF, and OGAS. They are training fore- 
. casters; they are laying in'the hardjvare and software 
* < tjiey will require; and they are wording on^fcSic theo- 
retical 'issues. Western writers, including many who 

* have been cited iathese pages, seem to relish poirtfing 
' out the bureaucratic and conceptual blunders of Soviet 

• planners and analysts as they move toward these objec- 
tives. These writers have presumably not yet noticed 

* what happens in, §ay, the^UnUed States. Ip any event, 
they assuredly Imiss- the point that the Soy \eis have 
enunciated their , goals, and ar^ proceeding toward 
them, even if tVvb'steps forward and.one step backward 
are required. We^should keep'cciistantly in min^, as 
the Soviets d6, the success, of the GQELRO plan for 
electrification. • . y , - ' 
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4. While holding deeply to his belief that bourgeois 
forecasting involves blind service to a lost cause, th6* 
Soyiet forecaster attends carefully to Western studies 
and, particularly. Western developments in methodol- 
ogy, even though the regime may not have yet sanc- 
tioned their use. Most negative criticism of the West in 
Soviet technical papers attacks not. the methods, but 
the m.otives of the forecasters, often accusing them of 
selectmg or deliberately distorting primary data in 
order to project a Bright future for capitalism. In 
any event, as indicated earlier b#|lotting the citations 
from Bestuzhev-Lada's Windowffid Richta> Civiliza- 
tion at the Crossroads, the Soviets and East Europeans 
picK.up the Western literature within about two years. 
In contrast, forecasters in the Jj/est— or at least in the 
United States— seem t6 be totally oblivious to the 
Communist l^eraturer^^^-desgite the fact much of 
this material is translated. IrTeffect, therefore, the 
Soviet specialist has an especially free good: Western 
developments are put at his disposal at no cost; he can 
(and ,does) use them to advance ConimjiJMsm^ and 
Western futiires^esearcHe^ neither Jcnd^what is hap- 
peningjnor bother t^ftake advantage of research devel- 
opmenis innhe Comrfiunist countries. ' * 

Soviet forec , 
researcher, ape^like in being sewous abptit their w5rk \ 
and"' highly optimistic .about the *future./53 Soviet 
optimism is expressed in various ways (though always, 
it should^^^peated, in the context of the- doctrine). 
Thus, Siforov; writes, "It must be borne iI^mind that * 
the potentialities of science and technology are practi- 
cally mexhaustible. Only^those predictions [of new de- 
velopments in these areas] cannot_berealized which*are 
in conflict with the Jaws of the evolution of nature, 
^ society, and thinking.*" "54 And insofar af forecasting 
itsfelf is concerned, thete is this^jpinioi; 

The forecasts made by nineteenth century 
scientists for the beginning of the twentieth cen- 
tury were 80 percent correct. Many scientists of 
the latter half of the t^yentieth century estimate * 
^.rthat the accuracy of f ovists ma^Torthe begin- < 
' ^ing of the twenty*first century* has increased to 
♦ 90-95 percent. This. belief is based on.the fact that 

the basic laws of scieiftifii-tec^nical progress haveji^ 
'• %been discovered, practical methods of forecastingV"^* 
, have been developed, ahd problems ^whlch can be 
.solved successfully Uy scientists of^varibus cbufi: 
tries havetbeen defined. 

.puite pQSsibly, .However, there^is a difference between 
Ea3t and**West in their optimism: the Soviet* is optimis- 
tic bTcatdse of whaVhe forecasts; the Westerner, despite 
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what he forecasts. The West^ner needs to have sonie- 
thing better; the Soviet^already has it— in thedVcyine. 

• 6. Finally^lhe Soviet forecaster is not at all adverse 
to participating in international symposia^and surveys, 
and perhaps even in international forecasting stud- 
iesJ56 It does nj)t matter, of-course, whether the non- 
Co mmuhist' participants understand why. But they 
should know* some of the groundrules. Bestuzhev- 
Lada indicates what they are: 



. . . it is both possibleand necessary tocarryouta<. 
p^rincipally scientific debate [between 
Communists ana non-Qommunists], comoare 
one's "position, and persuade by well-founded 
argumentation .... Soviet scientists categori- 
cally refuse attempts to use the problems of social 
prognostics, for pro-capitalist propaganda pur- 
poses, that is, attempts 'to present/ as scientific 
prognoses the simple Utopias of '•eternal capital- 
ism.'^ But they are prepared to continue the dia- 
logue with Western nprf-Marxi&i scientistlabout . 
the whole series questions Which worrids'mod- 
^ ern man, from the figjit againsjair and water j^olj * 
lution and erosion, to the struggle against poverty, 
- hungej-, and diseases, for disarmanient and peace 
.all over the woi'ld and for a brighter future for ^ 
. miankind.'57 , <>i ^ * 

When all is said, U is probably in this area that the 
- ^reate&t opportunity estabHshing useful com- 
munication, between forecasters in the two social 
• systems can be found. 

* Implicit in these final paragraphs-^ahd, indeed, V 
throughout this chapter— are a nuipber of candidates 
for researcb^The success of any of them depends. 



however, on an issue that transcends forecasting: the 
understanding we have of the Communist vision, jts* 
structure, and its dynamics. Fred Polak ftas conceriffd. 
higiself more than anyone else, perhaps, withtfee role 
^of-irnages' ftC^l^^ture in.determinmg''^i^^ 
priorities, a^jjrSction. >ye neeB^nol-cojfcur with his^- 
entire ana^^is of this subject to agree that one of his 

conclusions is especially^ermanc here, and it is offered . ... 
as the cJon^lusion to this chapter. . , ' ^ 
* . " • 

Although much qf our (hinking abouttfte future 
today is inevitabfy in terms of choosing between 
the two competing images of the future which the , 
East and the West Kave set befdre us, we musjin J \ 
the long run pass b^cjnd these dichotomies which 
pajnt the future in black andjwhite. Neither Russia ^ • • 
nor America alonb can spavyn the future. /The 



image of the futu^e^at itsWt, hasL always ;been 
univer^l in character, a vision to serve and fo^er 
the growth of all^mankinj^ . / . . A vision /of the 
future which falls^ short of this uniVersality' will in 
the end leavjb thye^^h d /smoking ruin. Tlie same 
tool cannot serve simukaneously as^word and- 
ploughshare, and the scope of ^e vision will 
determine the final use to which the tool is 
put . . . .^Our first challenge is to examine the 
basic foundations of elur q^isting visions, to ana- 
lyze their contents, scope, and direction. Analyzed 
■ in^tHese terms^ow did' the Russian go so far 
astray? Why are the traditionally full-speecf'-ahead 
Americans bogging 4own? Are they indeed bog- 
ging down? These two questions lead straight into 
two major projects which social sc^cPmusi 
undertake, the theofy and dynamics of image Yor- 
m^tion and propagation, and Qeld studies of<:ur- 
rent images of the future in action. ' 
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FOOTNOTES 



' » The ^cond point is not meant to be facetious. Where can one 
find, for example, even a single case in which a Communist has 
acknowledged the validity of any evidence orany argumem offered 
by a pon-Comnumist that would overturn a **jaw'' of dialectical or 
historical materialism? Surely not in formal writteaconfrontations* 
as3vitnessthe^rejoinder by 1. V. Kuznetsovto A. J. Ayerin Problems 
oj Philosophy (Voprosy Firosofii), No.-l (1962), on the issue of 
wheyicr philosophy— including dialectical materialism-~can be a 
. science. The excji^ge i^rcpriAted in Soviet Studies in Philosophy, 
Vol: I, 'No. 1 (Sumrpcr 1962), pp. 14-36. ^ 

2 Frederick Engels, ^cialism: UtopiHn and Scientific (New Yofk : 
'IntemationaM^blishcrs,1935), pp. 70-71. / 

^ **Exccrpts from New Communist Pro-am,** St. Louis ?o5/- 
Z)«pfl/c/j(July 30, 1961).p.6p. I 

< V. i. Lenin, Sotsial-Demokrat (January 31, 1917)7 quoted in 
Nathan-i^ites, A Study of Bobhevism (Glencoc, 111.: The Press 
Press, 1953), p.. 81. 

^ 5 Lcriin, Prtivda (May 9, 1918); quoted in Lcites,^p, c//.^ p. 81. 
Lcitcs providfes many similar quotations on this point (pp. 79-83). It 
is thys noteworthy, perhaps, tiat the draft Program presented at the 
Twenty-Second Party Congress (fn. 3) assertedthat **the U.S. A., the 
strongest capitalist power, is past its zenith apiWis entered the stage 
of decline." ' . o . 

* In the Soviet Union, Malenkov was the first major leader to 
declare thatanotherworld war might mean "the destruction of world 
civilization" (/yflviia, March 13, 1954), but he was apparently fonid " 
by others in the Presidium to modify his position shortly thereaTter. 
By April 1954 his position was that a nuclear war would mean only 
"the end of the capitalistic system." In any event, it was Khrushchev ' 
who first argued tha^ full-scale war bet w«n the capitalist and social- 
ist systems may not be inevitable; '*pcaoefuloomi)etition," he main- 
tained in his public stateme^V could be sufficient to ensu(«:the 
worldwide victory of Commii^m. Within indepcndent^ltes, 
moreover, thcestablishmcnt of <?ommunism could be achieved with- . 
out civil war; that is, the "revolution" need not bc'vtelf nt. This left 
the colonial states, and here, at least, it lias been asserted that **as 
^ ' long a"^ imperialism and colonialism exist, warsM national liberf- , 
, tio'n and revolutionary wars are unavoidable, " [3cc V, D. Sokolovs-^"" 
kii, Sovier Military Strategy, translated with t^nalysis by H. 
Dinerstcin.L G'oure,an<iT. Wolfe,.Repdrt R4l6-^(Santa Mon- 
ica, Calif.: The Rand'Corporation, April 1963), p. 281 ; itolics in the 
originaL] In contrast, the Cliinese have not publicly abandoned the 
doctrine of an inevitable conflict between Communist'and non- 
Communist sUtes. Indeed, Chinese Yite Premier Teng Hsiao^i^ 
» made the astomsjjing statement in Pekingjbn May 25, 1974, thaA^ 

* cbntention between the superpowers [i.e., the United §4tes and the 
;iL# ^SSR] is growing more afid more intense and is-bound to lead cven- 
, --^i*^ ^^jy gj^j^^ J j^^y wiUfight each other, or the pcopWwill rise 
. ' ' in revolution/ Both the Russians and the Chinese have proclaimed 

that if waf comes, tSi^ at least ^wll not be the^rs^ 
" good Lcnih1si5j;bufit 1^ impossible to fc*U how seriously jt should be ^ 
taken, picre is, for example, evidence that athhft very time* when. ' , 
. - MafsJiaii Sdkolovskii and his associate wferc pm the book 
cited abovc,*-Khrushchcv was not only v^r\dn^rdcvclm>^ fifst- 
strike capi^bility, but 'was fully prepared t^Ssc ^Jfi^rtainty ' 
regarding Communist beliefs and jntentio^irbS^]^ 
"^reglains high, a fact indicated in theUnit^ SUtet by tMdisctission 

* 1^** began.triew (after SALT I) ontargding ddctrimffof i|ratcglo ' 

: ERLCT r . . •" "'^ 



' 1. V. Lenin. The Teachings of Karl Afarx {^tw York: Interna- 
tional Publishers. 1930). p. «. 



* History of the Cbmtpun> 
iks): Short Course (New Yor 
355. This extraordinary ^laii 
another abberation of Stalini 



Party of the Soviet Union (Bolshev- 
International Publishers. 1939). p. 
shouldjiot be disniissed as stilly 
^ . It r^iuMins today as a vital part of 
4he Communist philosophical and^p^cal outlook. Wjc find, for 
^example, that Brezhnev, in his**Report.of the Central CommiUee**to 
the Twenty-Fourth Congress, stattd. "ComraSes. oUr Party is a 
party of scientific communism. It is steadfastly guided 6y Mahcist- 
Leninist science, which is the most advanced, revolutionary science 
•of modern times, and does everything for Its further development. 
Theoretical understanding of the phenomena of social life and of its 
main trends enables the Part/to foresee the course of social pro- 
cesses, work out acdrrect political line artd avoid errors and subjecti- 
visti6 decisions." [24th Congress of the Community Party of the 
Soviet Union, March 30- April 9. 1971: Documents (Moscow: 
Novoste Press Agency Publishing House. 1971). p. 121. This volurae-^ 
will be cited hereafter as 24th Party Congress Documents.] 

' Lfcnin.5pecciiofI>ccember23. 1921;quotedin Leites. op- c'^., p. 

.«3. ' ^ - • 

Liu Shao-chi. How To ^edCodt/Commi/wis/ (Peking; Foreign 
Langua^P^.;n.d.'),p. 38. ^' - 

" Nikita Khrushchev (1958). as quoted in Moshe DcVter (ed.); ' 
The Profile of Cornmunisrfi, rev. ed. (New Y6rk: Collier Books. ' 
J961).p.33. . ; ' s ^ 

»2 G. V?koziov. (^estiom of EconorHics (April 1 952). as quoted 
in Ralph Hamil. ^The Cloudy Future of Communilm." Tft^/t/zur- 
ist. Vol. ly (t?eccmber 1970), p. 214. " 

'5 St. Ikwh Post Dispatch (J01y30, 1961).p;6D. Incidtfntally.the 
"complete** triumph of socialism in the Soviet Union .Had first been 
proclaimed in 1936; sec History of the CPSU (Short Course), pp. 
319.342. ' . • ^ 

Engels. op. tit,, ^p, These assertions may be usefully 
compared with the answers given in a'surv?y?ofa handful of Soviet 
citizens, all of them born after the death of Lenin, to the question. 
•?How do you wualize commumsm?* While mention wis made of 
technological advances, especiajly thc^ (hat wodd reduccrphysical 
labor or increase longevity, the dominant theme was of a time when, 
"human relations^ will have changpdy.v>hfti man. will be free of ' 
"materi^lworries** and tjius **abJc to dcvotcjhimself fully lo his spirit- 
xaX intercsts.^5vhen the-**social situation** wiB have developed to the / 
iH^thaj "will allow cveryonefull rein to deVelop his creative potcdT 
tiah^imie' Future y^cSee,''' Soviet Ufi, No. 3 (March r972) fpT - 
10-31 ]./rhis theme can betraced # far back as 1 845 jn'thc writing of 
Engels. Somewhat diffcrertt is this opinion: **the.fifty-yci)r expc- 
rience^of the existence of the socialist'statewith itssuccesses andfail- 
urei. its victories and difficulties, will b^me, I.l)elicvc. the/punj||j^ 
tio;i Oft, which one c^n biild the system .,pf the future life^ of 
mankind .... The union oT people, free from the operation of 7 . 
chanqe, will, of cquree, not be free from fresh conflicU and contradic- 
tions.' the nature,^of which cannot be foreseen, and It is pointless to 
guess at. If wc.nevcrthcless try tp iraiLginc the people of the [distant]. ' 
future [yit should dp $0 by trying to] biing'out the best jn the tw^- 
tieth ccnt^iry-,man. One of the <lecisivc (actors in tlwut process will be 
Hberation of the creative >jlemcnt in man* . ... CreaiiVte work enno- 
bles a min, raises him above selfish interests, makfej him better and* 
more ft^. I con]% that when I think of the future I think above all 



of a life m which every one will be able to deternune his vocation and 
follow it,** [Daniil Qramn, **A Journey into ih/ Future,** in Robert 
Magidoff (ed.), Russian Science Fiction. 1969 (New York. New 
, Yo^ University Pres^, 1969), pp, 16 17.] AsocicMogist interviewed 
in the Soviet Life survey reported that m a study of his, some 2,000 
respondents weredsked what they **pers?nally need Jo be happy.** By 
far the largest percentage (77) gave an answer that would perhaps 
have both delighted and dismayed the classic Marxists. "To have aii 
absorbing job.** ' '^-st 

*5 **Through [the] early years Russia endured because she lived in 
the future. The glorious hfe-to-bc would tompensate her for the drab 
life-t hat-was. A^new political system, a new freedom, q.new emanci- 
pation for the individual,' a new and speeded industrialism, and a 

* • new dislributioiv of the products of industry on a more equitable 
basis— all these were fruits to be reaped in the future.'* So wrote the 
**Red Dean ^ of (Canterbury,** Hewlett Johnson, The Soviet Ppwer- 
The Socialist Sulth of the World (New York: International Publish- 
ers* 1940), pp. 86-87. Many similar statements can, of course, be 
found; like the futyre^ outcome to which they point, they also have a 
peculiar timelessness about them,sc^that they are equally accurate in 

» 1920, 1940, !960, or 1980. ^ 

~ > • , 

** Reference will occasionally be made iwithe following pages to 

the work of forecasters m the socialist countries of Eastern Europe, 
who have at dimes' adoj^tcii attitudes toward problems of futures 
studies which differ fr6m those of their Soviet counterparts, though 
usCCally with thems^stejMte that thesfe attitudes are neverthelessx:on- 
sistent with Marxist do^rine. Notably missing from this discussion 
^re references to ideas from the Peoples RepubUc*of China and its 
ideological allies. One cannot help regretting that the Chinese have 
not as yet seen fit t(^ participate, if only as critics of the "bourgeois 
West,** ih'the open dftcussion and development of futures research, 
especially because even the scant evidence 'provided by Chinese 
English-language publications suggests that thp Peoples Republic of 
' China (PRC^ views forecasting in a unique way. For example, unlike 
other Communist countries, the PRC almost never refers in its 
- puj)lic statements to **^e future**; while there is an unmistakable 
future's orientation, the ph^se is conspicuously avoided. Similarly, 
the PRC almost never refers to.what**wiir* occu^ijateata'temeftts 
P * talk about what ^'is*^ the case (and, thus, what ^^Hk^ corr^te^ 
^ or ^uilt ^pbn), and sometimes what **must** bc^e case (and, thus, 
how things can some day be expected to materialize). Forecasts are 
so rare as Jo be nonexistent, even when banal. {China Pictoriai No. 8 
[1968]t^ carries an article on pp*. 38-39 entitled,** A New' Peak in Com- 
puter Technology,** in the caurscjof wfiich' reference is made to 
**Chairman Mao*s brilliant prediction, The Chinese people have 
liigh 'aspirations, they have ability^ and they will certainly catch up 
with and surpass advanced world^y^jls in the not^too distant 
future.* ** This is'the onlj^ mention bf a prediction or of forecasting in 
several years*" worth of issues of this magazine.) Since the Chinese are 
committed to planning, llOwever, -they are undoubtedfy en^ged in 
forecasting, ^u^ how is this work organized? What methods are 
^ being used^^ subjects are being investigated? How are the 
» - results integrated into the* plan^ijr^ process? Answers io these and 
other questi4>ns are difficult to find; moreover, there would seenx to 
be no awareness wifhin the PRC of the worldwide futures move^ 
mqnti The interactipn that might flow from such an awareness has 
* thus, unfortunately , been precluded. Yet as a sign that this aloofness 
^ may cha*nge, we might observe that Mao*s **brilliant prediction,** 
^ ' quoted above, tends merely to echo an argument th^4 led in 1867 to 
^ the establishment of thirst college in Chioa for the study of foreign 
. , knowledge. In its recommendation to the Imperiat^^^Sovemment for 
the creation of such aii institution,* the ** Foreign Board** im^eljing 
Q de these key i^lnts. **It has occurred to your servants that the 
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, » * ^ ^ ^ 

appliances of foreigners, theii" nuch|n€iiy an^iirc-ar^s^their vessels;., 
and carriages, are one and all deriv^-fPl^nTa knowledge of astfoti^ 
omy and mathematics . . - . Tb^'dhines^are not iiiferior in clever-^ 
ness and intelligencclo the men of the Wtif^ and if i lastronomy^Htd 
mathematics, in the examination qf camfes ancfeffec ts (in ti^tui^ hi^- 
tory, manufactures, etc.), in the fairVcatlon otarticlesand successful 
imitation of models, and in predrttioft of the future, students will so 
earnestly apply themselves ^ to posset themselves of all secret 
^ China will then be strong of-her own strength.** The government 
accepted this argument, despite vioierit^opposition -by thos^who 
believed that a proficiency in the philosophy of Confucius was'^ffi- 
cient for educated men. The parallels seem clear. 

Here and in what follows, we shall use fhe phrase "the doctrine** 
as a shorthand for terms like^Marxism,** **dialectical matenahsfn,** 
and *'historical materialispi** in order to avoid bogging^own the dis- 
cussion in theoreticalniceties. As mentioned before, however, these 
terms are not interchangeable; readers should thus be sensitive to 
possibly significant shifts in reference. 

Needless tosay, there isanambiguity here. If Communism were 
to be achieved next year, then **short term** might mean **next 
month,'* and the alternative steps to be foi^^asted and evaluated 
w5uld concern those over the coming 30 days. As* the altainment of 
Communisn? recedes into a more distant future (**sooner or later**), 
^olhe period that is **short term** grows. It may be that this ambiguity 
has helped permit some Soviet forecasters to begin speaking of long- 
range forecasting and to evince ari interest in futures research, ifso, 
- however, the obvious danger anses that the forecasted risk being 
accused of mifjiculy asserting^^iat^he^^^ Communism 
must be put farther <ff[. ' * • ' . 

" Uites's first booTc was The Operational^Code of the Politburo 
(New York: McGra\C-Hill Book Co.; Ii5l).^lt was followed in 1952^ 
^by Leites, A^tudy of Bolshevism (cited in fn. 4), which focused prim- 
ar^y on ennunciatingthj^^portions of,the code that concern the rela- 
tionships between the Party and the world at large. A later book— by 
' Leites and Elsa Bemaut, Ritual dfMAquidation: The* Case of the ^ 
• J^osco^JTriais (Glencoc, 111^: The Free Press, 1 954)— fooj^^sed on the 
codr^it^overns ii\ternal party relations at the high*l Icve^^e 
entve series is based ton an analysis of the*papers and speeches of 
Lenm and Stalin, though literally hundreds gf other sources. are 
considered. ^ * ' 

» * i 

Leites empliasizes that ^ou cannot predict the score m a game 

fropi its rules; [but Jieither] can^ou predict it'without ki^owing the • , 
4ffes**~including the rules forliialcing rules. He points ^o four liip- 
itations of the code: (I) it intertXjxes serious statements with an 
unknown amount of **mere propaganda** (a drawback that can, how- 
ever, be solved by testing forecasts derived from thejcode against 
actual practice), (2) the'code is**highly jyiibiguous**;. (3) it contains 
many contradioory statements (as does Communist doctrine itselO, 
and (4) it is incomplete in t^e^nse that "i^is ffir(ronf affirpiing rules 
pi conduct for all importatit Occasions and on alt important mat- 
ters.** {Study of Bolshevism, pp. 17-18.) It rhight be noted that thes e| |fei 
imperfections can be eliminated or reduced, in Leites*s opinion"^ 
through formal content analyses. But the very tasic of tryingjaestab- , .„ 
lish an operational code^might best be seen as a kind of speculative ^ . 
inquiry that must precede any^sucl^anaiysis, where the.desircjd infor- " ^ 
mation is slight or inaccessibie'fas is the case in the inner councils of 
any regime), creation of a code may well be all that one cap do. And it, 
nfey hayc^Qjrisiderable value, ^if only in.forcing the analyst or policy- 
maker to organize his iniprcSssions. Cf. Alexander L. George, '7%e ^ 
" Operational Code**: A Neglected A/jproach To the Study p/PolJtical 
'Leaders /md £te£isiqrt* Making, Research Mcmoraridum- . 
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^Monica, Calif.: thc'R^nd Corporation, 1^ 
# 

considerad here are 
escntatioff in^J/w^fy 



J^-.5427-PR (Sant; 
tember 1967). 

^♦'Except .as notdd btherwisc, the items 
ab$tracted»(or inferred) from the discursive prescntatioj 
0/ Bo/jAevww^Chaptc* I and I V. 

« The importancc of the belief in **no%€cidents"— while it admits 
of several interpretations.and a genuine indet&rminancy-^nnot be 
overejpphasizcd. According to Meyer,. t^he phrase is "ponstantly 
heard in the Parties^^; he finds its cljissic expression in Engcls's Lud- 
^ewer^flc/j, which Meyer quotes as concluding: **Historical 
events . , . appear on the whole to be . . . governed by chance. But 
N^herc on the surface accident holds sway, there actually it is always 
governed by-inner, hidden laws, and it is only a matter of discovering 
these laws." [Sec Frank S. Meyer, The Moulding of Communists 
(New York: Harjourt, Brace and Company, 1961), pp. 58-61 and 
193, fn. 13. Meyer» incidentally, outlines his own **code*!^rra fascmat- 
^ ing description of how Party cadres are'^created,, motivated, and 
. exploited.] • ^ 

2^ One lias lo look outside the USSR to find a socialist forecaster 
who explicitly uses, the doctrine to 'argue the case for **multiple 
futures" and the tenet that the determinism even of Ultimate out- 



Vision, this/one embodied in t|ie maniiscript version of Nikolai Amo- 
soffs ficMon^ Notes from the Future (published in a' sanitized 
Abridgcyicnt by Simon and Schuster jij 1970), involved the World as 
it wouH appear to a person who had fi^cn^flaccdln anabiosisin the 
late^60's and awakened 50 years or so Iftcr. The manuscript dW not 
survive the date's censor, but the reason was not that the story was: 
filled with fantastic technology. Rather, it was that^when the hero 
wai revived he did npt^nd a **happy all-Communist worlt^,''- The his- 
tory of the manusc/ipt is told in George St. George, **1991,** Look, 
Vol. ^34, No. (4 (July 14,, 1 970), especiaUy pp. 55-58. ' 

History of the CPSUXShort Course), p. 355. In this contcxVit is 
worth recalling Engels's comment on religion and philosophy, all of 
which, he said.J^ve a stock of "bunk*;; "The history of science is the 
history of the gradualdearing away of this nonsense, or rather of its 
replacement by fresh but ajwavs less absu"rd nonsense.** Frederick 
Enjgles, Utter <o Conrad Sclfiidt (August 5, l'88o'); in Lewis S. 
Beuer (ed.), Marx and EngeiS: Basic Writings on Politics and Philo- 
fiophy (Garden City, N.Y.: Af?chor-Books,^959), p. 405. 



2^ Western writers have frequently failed to see or to appreciate 
this highly optimistic motif in the party tradition andthe doctrine; 

^ . : - ' - ^hey. have preferred to amuse thtf^fiselves with the notion that, in thea. 

comes should be understood probabilistically. The best case of thU . eifd, the complexity of affairs iaake^Uayiecessary for the ^ 
s^rt is made by Romanian Pavel Apostal, ^-Marxism and the Struc- . , ^for those in the-Wesrio'^mudd^i^^ combutcrs 
^^2^5^'"^^^^^^^ '^72). pp. ^ pf course. Hence, foixampic; tlA'ct^ . 

200.2iaThisisnotto^y,h6wever,thatpfobabm^^^^ are con verging. Hence, too. the iA?that when it comes do wn'toba- 

forecastiqgare notusea oradvocated inthe USSR; such approaches ^ics in/orecasting. the aifferenCes between ihe Systems must tend'to ' " 
are consideredlater m this chapter. • V disappear. For instance,;we find Danier Bell, in his The Coming^qf ' 

Post-Industrial S^tiejy (pp. 99ff.) trying to distinguish **thrcc levels 
of discourse*" in S^wict discussionsTof social 'devclopmen^t. tlie ifrSt is 
rtpresented4n "the tattercd'raprim of official ideology^; Bdl Oses pas- 
'"^sagesfrbm Grigori<ilezcroAn*s The Lawsof S6cialDevetbpment\o 
illustrate that formaf Soviet thcory^n futUre^soc#chfmgc|s hope-, 
.icssly inconsistent On the "scholarly** levef'I^Stcs the'^s of A. 
M. RiJi^jiantsev. as'expres'scd in Ifis paper.'**Social ?r^'6f tication 



^ Engek wrote in Antt-Duhrmg, **Freedom of the will , . f means 
. nothing but the capacity tp make Sccisions with real knowledge q{ 
tjicsubject.'Therefore thc/wra man*§judgmenUsin relation to^a 
definite questi6n,with somuchgreaterrtfrew//>'is the contentof this 
judgmenflietermined; while the uncertainty, founded on ignorance, 
which sccms'to make an arbitrary choice among many different and 
conflicting possible deqisfons; shows by tfes preciselyjhfit it is not 



free; that it is controlled b9*the very object it should itself control**, 
(quoted in Meyer^lp. cit., p. 57). Thfs is the accepted doctrine of ttie 
^ party; forexamplcTUnin refers.toit with apprdvaUj^jiis VeflcA/Vi^j 
of Karl M,arx, pAh * ^ y. ^ , 

\' "In contrast,, some Soviet writers of fiction and historiansT^^v^ 

made forays-<ach •person^l tA Aanggrpus to the author be<^ 
t unacceptable tcr the bureauct52^4nto distinctly different alterna^. 
tive futures. One especially 'interesting^venture. though more a calh' 
fpr reform that a forecast, is to be found in Andrei Amalrik*s Will the 
Soviet U/iion Survive until /PW?(New York; HarperA Raw. 1970). 
wjiicfi^l)rtrays a spiritually moribund Soviet regime, isolafe^ from ' 
the pcopleand from the wofld, seemingly incapable of infusingitsclf 
with new life and, thus, destined to destroy itself of be *d'cs/rbyed. 
Worse jet, Amalrik*s tract, which obviously could riot \)i published . 
. ■ in the USSR, portends global catastrophe unless certain changes ate 
made. (Itmifeht be nwntioncd in passing that while ArhftlHk s^fc,N^ 
tie hope for thef worldj^he sees none at all in the work of WesternMt- 
^§ters. who appear^ih his jUd^cnt, fo be as.unlikcly to tackle the 
•tt% pressing problems.of our time as anyoriceljfe. Hc^are thecon- 
clwStig lincsfrpmliis fcrooK^^EvidenUy. if futurology' had existed in 
Imperial Rora^^cre yas wefare told, people were already erecting 
, six-story buil'dings ajxi children's inerry-goirounds were driveii by 
stcain,,the fifth century *futuwlogists* wouldiave predicted for the^ 
following century the construction of fwenty-story tuifdings and the 
, industriaivutiliation offeteam power. As we nowknc^w."how4ver,4n * 
the sixth dentUry goats Js^re grazing in the ForUm4just as'thcy are 
Q no4, beneath, nA window, in thi vUjagc** tp^U\ Another ♦ 



arid Planning in the Sovjet Union," presehted-in 1970 at the Sixth 
"World (Tongress oi;Sociolo©^; BeH suggests tlwt this paper frcmar- 
kaWe for its freedom from^cant^ represents, the thinking of the 
. mana^al cmnnjunists;*? whoscinterest is simply in getting onwith * 
the difficult job of foreca'sting, especially the difficulties. of taking ' . 
into accpunt ajftof tlie hard apd'soft factors that irlHstie considered 
when tiying to %)re<^st thc/*scientificiechnologicab«volution**7- 
about which morc:lafc^. On the third kvcl— the level df **enjpiri(il 
social rescarchcs**-nBclw>rj€aj(reviAvswork oycrthelastSecadeoii 
^the^x)ccupational divisions ihthe USSR, oointing out that some 
, Soviet sociologists have begun to qiestioirfheconteipporaryusef^^ ' 
ness of Lenin'^cjMicdgts of the claissYnd'olthe party; Jcil appears tp 
believe-tl^t on the ihird level, and pVoWably also on the second^ iht 
incrcasfiigjiy.Xjjming to ihare Western notions about 
ind|^^^^and pogtindustfial society, t^he^i\tinuedYyrtnny * 

of ol^idlal doctrine makes it impossgffllb^^a^^ these lev- 

cls^o shy-so. or to trace out the consequences o^uch beliefs **for. 

^iPafty doctrine and id^ologica*ldpgma,*>Hc^ dismiss^ - 
• *ipopular,** and not *:senous** the argumfents suggesting otherwise by . ^ ■ 
^ write^ like V, AfanasyeV.and 1. V,. Bestuzjievi-tada. Jvlore inipoc- 
. tant^hfc* shows no inclination to corisider the possibility that the thrj^ 
**levcjs**.m^ actually be ofa piecrfthough hejiimsllfprovidessome. • 
jopW evidenQc/tfiat^hcy'arc. Tltis, Gltfzerin^s/theoretical Ideas, j 
/infactstnke»uja?Wifused^butJus.^^ 
|:turcs for postgraduate studcms-at^scow Univer«ty*and:of the. • 



/■Philosophy Dcj>arfmcnt-of the Aca^e 
Ccnt^^l Committee of ihCL-Commanil 
a.tlacked-by the party as containi^g*sferi. 
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indeed been puBIished throughout the history of the USSR, where 
might we look to confirm that the party organization of this academy 
^has bten cai!ed down for tolerating book publication of lectures shot 
througji with recognizable and fatatinccMsistencies? (Surely there 
h^s been enough time: Glezernmi's book was pub)t§hed in 1962— a 
fact* Bell neglects to mention.) Similariy, Rumiantsev may indeed 
speak^of the complexity of social forecasting, but he ""also airgued that 
the basic*texts of Marxism-Leninism are stilLconrect." Would such 
an author, or his reviewers, fail to discern anincompat^bility of views 
" if ope existed? Empirical .sociologists have no doubt criticized some 
of Lenin*s conceptual formulations and may even have adopted 
some notions fron> the West', blualways in the context of the devel- 
opment of the theory o^ Commiimsm. Is this not one way in which 
the "saence** can grof^ And a Bestuzhev-^tadarroay certainly deliver 
himself of a popum articj^ in the Party argot. But is tins cahVnot 
designed to awaken us from our dogmatic lumbers? \ 
\ 

2^ But not necessarily all of th& probabilities. Jtic pertinent ideas 

are summed up in this remj^k by Lenin: **In order to learn to swim 

one must go into the water. There is no battle in this world where all 

probabilities are known beforehand*" {Zvezdaf April 1, 19 12;qucLte(r 

in Leites, op. c//.» p. 88). , _ * • 

* * • * 

29 Roy A. Medvedev, Let History Judge: The Origins and-Conse- 

quences of Stalinism (New Xork: Alfred A. Knopf, 1972), p*p. 74-75. . 

The quotation from Wells is from his RusSta in the Shadpws {\92\). 

^ Julian Huxley, A Scientist among the Soviet's (Ne>v York; 
Harper & Brothers Publifhers, 1932), ppr58-59. Like manyotl^r 
works from the same period, this book succeeds in capturing the pos- 
itive side of theory, intention, and accomplishment in the USSR^but* 
it is extremely naiVe or ignorant about the negative side. (Forexam- ^ 
pie, Huxley remarks otTsi pleasant restTionSe at Gorky for workers, 
but hefails tomentioo the slave-labor camp nearby in Sormov^;^e is 
pleased to iti^e that the maxihium penalty for murder^is 10 years' 
imprisonment, bufhc^ejn unawarc^fitat the thcn'itandard sentence 
for "counter-revolution activity* was 25 years; and so on.) 

^' Hcjj'lett Johnson {opl cit„ p. 86)k'trices the ©rigins of the Five 
/Year Plans to a 1^20 letteir from Lenin to CT. M. Krzhizl^anovsky, 
then chairtnan of the State Planning Committee (Gosplan^, ta which 
he wrote: **CoUiUin*t you product apian (not a technical but a politi- 
cal scK^fme) which, would, be uffterstood by the proletariat? For. 
instance, in 10 years (or 5?) we shall build 20 (or 30 or SO?) pow^r sta- 
tions coveritlg^e country with a network of such stations, each with 
a radius of operation of say 400 versts (or 200 if we are unable to 
-achieve more) .... We nee^^uch a pY^n at once to give the masses a 
shirting unimpeded prospect to work for." At the 8th Corigrcss Of 
Soviets (December 1920),^ Lenin made his famous statement: '•With- 
out 9 plan of electrification we cannot tackle t^e^work of actual cOli- 
struction. We need this programme, as the^Hrst rough dral 
placed beforejhe whole of Russia, of an economic plait, caK 
^ ahead^r at le^t ten years and showing the way now tagive 

in actual fact the economic basis tha^t is required by Commu-. 
. nism*. . . . Commuii;^ in Soviet government plus the electriHca^ 
tion of the whole country^** Johnso,n, along with Soviet propagan-* 
distsrtoda:^, quotes H. G. Wells's reactron to this idea: '*Lenin; who 
like other good^rthodox Marxist denounces all U topi^, has suc^ 
cumbed at last To a Utopia, the Utopia of the electricians .... Can 
one imagine a more courageous project in a v^st flat^land of forest) 
and illiterate peasants, with.no water power, with no technical 
available, and with trade and industry at the last gasp? , . I calino^ 
see anything of the sort happening in this dark crystal of Russja, but 
this little man at the. Kremlin can.** As Johns9h delights ii^inting 
I '*"t» Wells was far from Ijcing the only Wesierncr who mwynder- 
ood the nature and potential of the regime. . ^ 
\ \ , '*' • 

.V . — u—l— 



Ji ^'Prognpses as such are of course interesting, as prognostication 
in a way uncovers the history of the future. But prognoses without 
plans are simply pure contemplation, and plans without prior scien- 
tific prognoses will inevitably acquire subjective and voluntaristic 
traits which cannot but affect their efficiency. Thisis why prognosti-, 
cation is an organic part of the system of socialist planning.** [I. V. ^ 
Be«tuzheV-Lada, "^Social Prognostics Research in the Soviet 
Union,*" in Robert Jungk and Johan Galtungt^ds.), Mankind 2000 
(London: mtn and Unwin, 1969), p. 300: hereafter cited as **Social 
'Prognostics Research**] Bestuzhev-Lada is here describing the cur- 
rent belief in the USSR, but it accurately reflects the thinking of the 
1920'saswell. ^ 

V. Bestuzhev-Lada, "^Bourgeois *Futurology* and the Future 
of(^anKind,** /'o////cfl/v4j7fl/>j (September 1970), p. 37. (Hereafter 
' citi^as '*Boureeois Futurology.*^ -> 

* . ( «v \ 

^ Bestuznev-Lada, **Bourgeois Futurology,** p. 37. 

3? C. G. Strumlin, Economic Lifp (April 2, 1927), as quoted in Y. • 
Belik, "Scientific Forecasting in L^ong-Term Planning** (JJNauchiioc 
prognozirovanie v perspektivnom 'planirovanii**),.^/a/iovotf* Kho- 
zyaistvo, No. S (Mzy 1973), pp. 28-29'. Belik* also quoj:e^^lm as 
having said, "^Our plans are not plan-forecasts; the^re plan- 
directives.'* . / . 1 

^ I. V. Bestuzhev-Lada, **How to Forecast the World's Futurci 
Asimov DisDuted,** TheCurrint^Digest of the Soviet Press, Vol. 19, 
No. 20 (Jun^I967), p, 9.(HeteaCtercited as»**How To Forecast the 
World^s Future.**),"- * c^, 

V. V. Nalfmov, "From Diagnosis to Forecast ,**Z>wwe-i//aj5?o. 
1 1 (1972)3 as quoted in Belik,'op. cit., \>. 25. ^ 



w MQd\ed€v, Let'^History Judge, p. 331, This remarkable book, 
written by a ^oviet Citizen whoconsid?rs himself a Marxist-^Lcjiinist, 
details fhe horrors of Stalinism, and should ben^d in its entirety for 
the many insights it provides into the character .^of ins^kytions and 
pcdple«that believe itiey have the truth oi'' know what sa<^ficesare 
required to achieve it. It is no small matter to observe thaf the book is 
intended as an elaboration of the few wqrds^ quoted here. 

^ Medvedev offers on pp. 102-109 an account.of how and with 
whit success the firSt Five- Year Plan was carried out. He jioints to 
Stalin's o/dSr, when informed tttat even the "base-line** goals cojil^ 
not be met, that they be increased,' and {le shows' how the data 
revealed to.the world aj^outthe accomplishments of th^ plan were 
'distorted tojndij^^^^^lete success. Medvedev cdncliides that 
because of Stem's "incompetence,^ **adycnturis'm,** "poor leader^' 
ship,** ^nd "gigantomaniii,** the costs<)fm^fiStrial development were 
much higher than they would tia^c be^*^vith mofe rational plan- 
ning and leadership.** He also cites thCjust appraisal** offered in the 
Soviet Historical Encyciopedia: "Stalin and his entourage oftep did 
not give dtie consideration to real possibilities; to an excessiveMegree 
|hey ii^ensiTied tempos of industrial Constructiofrt1bt,were,tbo high 
to* begin with*." While Medvedev and \Y\t'^ncyi:lopedia are certainly 
right, it should be noted that, on ground^ of th^^perl^ional code, 
they c^x\, be right only in retrospect; as mentioned earlier/tEe tempo 
>f .development toward Large .goals n t; 
iftpredictables. .r 



to be one^of the 
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^ Report of the'l6thyParty Congress (1937KN^s quoted in Belik, 
p.'cU», p. 31. ' • . . ^ ^ ' V ' \* 



See Leites and Bemaut, op. cit, especially Chap. 



^TheMttle 



of the'Forecast§**)and Chap. 12 ("Predicting Is Preferring**). 

i?V. I. Mezhlauk, the long-lime ghainSaa^f^ Gosplan, was* 
arrested and shot in 1937; h^c gnr/v.««nr^r. 4 gmirtfnt/'tfc>|ij^t»H 



laterth'e sSme year; arid Smini6v*| successor. N. A. Voznesensky, 

was removed from office in 1948 and shot in l950./^s an indication 

that few such victims really knew what was happening, but believed 

that the problem, whatever it was, would be settled properly, Med*- ' 

vedev (p, 402) tells us that ju&t before Mezlffauk was shot, he was 

* ' ; in his prison cell to complete a manuscript entftlej, "On 

jand'Ways To Improve It.** * / 

* • » 

One of today's most prominent Soviet authorities on >^ 
' forecasting, V, M. Glushkov /commented a few years ago: **Th^o re- 
caster is not a science-fiction writer who bears no responsibilities TOr 
his prophecies.. The forecaster is a participant in the control of 
science and technology and the entire economy, l^j^nswersfortjie 
» assumptions he mades. {And he] must be ready to assume the ^ 
responsibility for his ,recommendation(s] " T.his means, Glushkov 
added, that the forecaster is "duty-bound" io re port/*immediately" 
any pertinent changes in estimates whit h ma/result from bis current 
^^i^arcJ^ Times areiiiore benign mthe Soviet Union, no doubt, but / J 
difficult not to^nse that a message is being conveyed here which ' 
goes beyond these words. See V. M. Glushkov,*^Mpdeling the 
Future,'^A^amre(PrH-oda), No. I (January 1969); translated as For^. 
casting and Modeling of the Future, JPRS-47782 (Washington, 
D.C: Joint Publications Research Scr>1ce, April 4, 1969), p. 4. 
Hereafter cited as ''Modeling the Future." 

i'* • « 
Erich Jantsch, "The Organization of Technological Forecasting 

• Mn the Soviet Union Notes from a Bjief Visit," Technolog'ical Fori- 
casting. Vol. I (1969), ji. 83. (Hereafter cited as "TFin the USSR.") * 

^LDlc rca^oijsJbr this^ historical cpind^ISS^ were entirely 



Guschw, Report from the XXI Century: 3^^ Soviet Scientists^ 
Science and. Technology in, the Future, 2rtd 'ed. (Moscow: Sovcts- 
kaya Rossiya, 1963); G. M. Dobrovand A. Golyan-NikolskJ, The 
Century of JJreat Expectations: The 'Fate' of Scientific- 
TechnohgicafPtogress in the XX Century (Kiev: NaykoVa dCKhka* 
1964); ahd I. Lada and O. Pisarzhevsky, Contours of the Future* 
(Moscow: Znanie, 1965). 

"Notably Tfje Future of Science {Moscow, ZnSiniQ, 1966), featur- 
ing contributions from authors around the wo;ld, Annual editions 
, have since been issued. 

FoT example, G. M. Dobrov, Science about Science. ' 
dumka, 1966), the Tinal chaj>ter of whPch provided a survey of* 
f^ethods of forecasting. Later >folumes included the anthology. 
Forecasting Scientific-Technicai Progress (Moscow. Znanie, 1968)^ 
aridG M DobToy, Prognosticating Science and Technology {Mos- 
cow, Nauka, 1969). 

^ For example^ J. Gvishiani and V. A. Lisiclikin, frognostika 
(Moscow, 1968), which is described by Janlsch ("TF in the USSR,** 
p. 8^5) as "the first Russian book on forecasting techniques."" Of 
greater importance, perhaps, is I. V. Bcstuzhev-Lada, H^indowfnto 
the Future (Okno v budushchee) (Moscow: Mysl, I9V0). Because of . 
its- reputation in the^West, portions of thij^ook (hereafter cited as 
mndow) were translated into^English foe use in preparing thi^chap- 
ter. Independently, an annotated translation has been made under * 
thc-dtrection pf RiqJ[ard Wo6ds at the XJriiversity of Minnesota 

Bestuzhev-Ladftv "Social Pro^ostics Research,".p. 305.^^ 



dissimilar Igtween the two casrffe, of course, Accept occasionally on 36o . u -y \ * 

the level ofVand exhortation. V^e shall louch upon some of these- ' - Bestuzhev.Lada,^^owTo Fore(yst the World's Future> p. 10. 

reasons in a momenw . " • S Js^ 3tiylkov, Studies* o/^the Problems Economic 

^M. V. Bestuzhev-Uda, "Social' Prognostics Research "" dp/* ^ f^^«^sting"('^Nauchnyeissledovan{a"poproblem^^ 
)4-305, The subject of the fir^t conference ^^as the kthrH)f future**- ~' l''^'' ^SSRSeria Ekonomiches- 

iat"awafts7nankind":thes2cot;d:=whichwa^«nnn«nrAHhvft«c;;ia« ^fl>'fl. No. (4P72}. pp. 135-136. ^ 



^04 

. that "awafts]n.anicind"; the sJcoft^,=which wa« sponsor&dby Oo^pjan 
and the USSR^A^'demy of Sciendes* w^s concerned with methods of 
economic foreci^ljing. The 1 967 conferences he cites dealt witii toVics 
•much closer to pfeeat concernsin Soviet forecast^: problems of 
social prognostication, (April), the city of thaJu^rt (May), and 
5>cientifjc-techn9logical prpgress.(May).* 



*V W. Rolbiecki, ^^Prognostication and Prognoseolp}^,"1n Robert 
Jungk and Johan GaUung (cds.). op. cit., p, 279. P art^tpants at^hij 
meeting included representatives from Bulgaria, CzechQliovak^, 
the German Democratic Republic. tJtingary,^olanj^:KQmartia,aW 
the USSR» plus "guests from Yu^golslavia." ^it. : * ' 

^ 0. M! Dobrov, "Criteria of Selection^** Nature iPnxo&i^^'^^^' 

(January 1969), a^ trins'lated in Forecasting arfd Mod^n£^j^^^ 
. Future, JPRS-47782 (Washington, D.C: Joint "".PubHtiffe^^ 

Jlescarch'Service, April 4, 1969), p. 8.<Hereaftercitedas"CriteT^%'^5 
' -Selection.") This meeting \«&sJollowcd by <Jne in Moscovy in Jan^iryi v'^ 

1968 on the jame subject. . .> ^ 

Bestuzhev-Lada. "Social Prognostics ;Resea'rchf 'p. .3Q4?>" 
Among the sDbstantive topics considered in these seminars wcjre \ 
.urban processes, social impacts of public education, leisure and tQtf r-t-. 
isr^, and disarmament ^d internatidnal security affairs. 



50 Gertrude E, Schroder, "Recent Developments in Soviet 
Planning and Incentives," Soviet Economic Prospects for the Seven- 
ties, Cdhimitt^e Print of the Joint Economic Committee. U.S. Coji; 



Readers tamiliar wi|h Westerp publications may also.conclude 
" from the^ figures that So\{et specialists ^e much better informed 
'about Western work on forecasting than Westerners are about ;vork 
in the USSR.Thisishould not be surprising, given the importance of • 
th^l^e iaSoviet forecasting of studying history (mentioned earlier) 
^d tie blithesome tendency of Western futures rescarchdl^o 
ignore Iheneed-for scholarship. - ^ ' k 

"^'^ R. Rjchta^et al„ Civilization at the Crossroads (Prague: 
, International AiJ^and Science Press, 1969). This study was conj- < 
, pteted in 1 966, d wing the period of liberalization that came to a n end 
>ith the Russian invasion of 1968; the bfcliograp^hy was extended in ' 
the course of preparing the Eliglish translation. ' * ^ 

y SchrO*j!er, /^Recent Dcveldpments," p. 15, ^* * 

As quoted in Behuzfriv-Lada. "^ourgeois^Futurologyf^ p. 50. 

. n yyBj55tuzhev-Lada. "Social Forecasting." Soviet Cybernetics 
Review, ydl. 3. Nq-^ (May 1969), pp. 55-59. ' \ . . ^ 

* ^ 
. BeJtuzhfcv.Lada/'SocialF^ecasting,"p.57,andrSocialP^og• 
nbstics^fe|^rch;* p. 305. In his 1967 article. "How'To Forecast the ' 
^ Future," Bestuihev-Lada writes, "AccordRiffe tan^' strictly 

V-fefi^^*^o"3^ computations, mofcihan 30 sectors and re^wi^grbups in 



gress (Washington. D.C; .U.S. Govirnmejit Prirtting Office,MIi^^.'* 
0. p. J3. (Hereafter cited as "^ccerft De^^elopmeiju.") ^ ** 



27. 1973) 

/ . 5» Bestuzhev-Lada in '"Sgviet Pro^gnostics <^t«earch**ij)^^05)i<^^ 
^* ^jions three suchAnontechnioaJ, worlds; " " *^ 



^'^WT • *'""'F"i«"""»» iiivitinan ju sectors ana re^c^ai^ groups in 
>*Moscow, each with an average staff of five to'^teir, are^'enga'ged 
dir^ly or indirectly in problems of social prediction. Thereare also - 
^futurl^|ogyspecijlist4ajai}$hercitiesofourcountry /. . 'Mallthe^ . 
research group^fiaye not yfi managed to gladden us with an abun- ' 
dance of scientific output" (p. lOl./Names of some 6f the orgartiza 



ERIC 



- , '•^- .yr'v ^jot^smvolvedgre given in these sources, as well as in Jantsch/TE in 
M, Vasihev and^ ^ihe USSR.'' and in thc.articffcs by Agnew, Gogol, Hassel, LJbcr. . 



Schroeder, and others included fn tlie bibliography at the end of.thi$ 
chapter. Most of them are>institiiies^r departments within the 
USSR^cadcmy of Sciences or the SSR^ademy of Science of indi> 
vidua! RepiiSlics; kd(iitionaH|^ as many as 60 **^emporary ^mmis- 
sibns** have been established^" make forecasts in special areas of 
interest. - . * , 

As quoted by the editors of the magazine -TV/rot/a (Nature) in 
introducing a special series of articles on forecasting, published in 
January J 969,> * * 

I. I. Artobolevsky and S. V. Shukhardin, "Industry -and Pro- . 
duction in the Year 2000^* Soviet Cybernetics Review (Janwary 
•1970), p. 69? Sec also Bestuzhev-Lada» "Bourgeois Futurology," p, 
'50. • ^ • ^ 

* V. G. Felzenbaum, "Measurement of the Economic Effective- 
ness of Alternatives in Forecasting Scientific and Technological Pro- 
gress** ("Izmerenie ekonomichej^oi effektivnosti dltemativ 
n^uchno^tekhnicheskogo progressa pri prbgnozirovanii**), izvestia 
ANSSSR Seria X^nomicheskaya, No. 3 (1973), p. 40. (Hereafter 
cited as ♦*Measur^ment of Economic Effectiveness.**) 

G. <5. Ivanov and A. I. Marek, "Certain^cthodological 

* Qye^ions of thc^ Interrelations of Economjc pevelopmeot Forecast^ 
ing and the Planning of Scientific Studies** ("l^eVotoryemetodologi- 
cheskie voprosy vzaimosvyazet prognozirovani%.razvi^i9 ekanomiki 
i planirovania nauchnykh issledovanii**), Izvestia ANSSSR Sepia 
Ekonq^kheskaya; No. 2, (1973), p. 85.^^ereafter cit«g as "Metho- 
dological Questions^ ^ ^ 

Bastuzhev-Lada, **Bourgeois Futurolog;^,** pp. 3? and 50. In 

* ."Social Forecasting** (p. 63), he asserjs that' the basic reason for ^ 
newer approaches to forecasting is to "solve the problems set befon^ 
us by the Communist ^arty and the govermneih.** Something oflne 
*samc ftswct'has also been expressed iivMlis wayiVTo make scielmflc 
and technical forecasting work fpr the cause ofXommunist devel* 

^ opment is to utiliAmore effectively the basic advantages of our 
social system, as deteS^mcd by the planned system of management 
and ^ unified scie^ttffic and teclinipal policy.** See V. M. Glushkov 
4JidG. Vi. Dobrov,"ScientifiaPrognosis,**/2vejiy>'fl jjuly 10, 1968); 
translated as Scfenhftc and Technical Foreca^ing Seen Vital to 
Soviet Progress, JPRS-46113 (Washington, D.C.: Joint PubWa-"^ 
tidhs Research Service, August 6, 1968).(Hcreaftercited^si*Scien- 

tific Progbosis.**) . ^ ^ - . 

* ' • #' ^ . ^ 
The fears of the political and military leadership about 

Khrushchev's incompetence in^inter^tional affoirs provide the 
*themc of Oleg Penkovskiy*s The Penkoyskiy Papers (Garden City» ^ 
N.Yn: Doubleday and Company, Inc.,- 1 965), which was presmpaWy'" 
..wvritten by him in 1961-62. According to this bot^cjeinkowkiy's^' 
\own^ears, as an anny colonel assigned to the Chief Intelligence^*^ 

Dtfectorate (GRU) of the Soviet peneraljptaff, led him to l^ecomc an 
. espionage agent for the West. These adivitfes were uncovered by the 
.Cgmmittce for State'Security (KQB) in 1962, and Penkovskiy is 
reported to have been shot in 1963. (It should be noted that charges . 

* . have been made recently tha| bdtll the^book and the man ^r^CIA 
. fabrications.) I n any event, it appears that the KGB did pUy a key 

* role in helping to ti<Ai^K'hrushchcy out of office. * . * 

'0 Alex Novc, "Prospects for fecon • nic Growth in the USSR,** in 
Morris Bornstein and Daniel R. Fus ild (eds.), The Soviet Economy * 
(Homewood, Hi.: Rict^ard D. Irwin, 1966), p. jl8;dsquotedinOary 
North, **The Cnsii in Soviet Economic Planning,** Modern Age, 
Vol. 14, Na 1 (Wjnter 1969-70), pp. 5V55. jJ^orth*s article, which 
Q SS together many scholarly sources, v^W hereafter be citea4s ' 
• EHJC^*^" planning.**) Cf. alsp A. S. Becker, The Ft^tture oflnptit*^ * 



' Output in Soviet Sinning, Paper P-3206 (Santa Monica, Calif.: 
The Rand Corporation, August 1965),'{>p.5,10-U,tnd 17.. 

. " North, "Crisis fh Planning,** p. J^J these estimates were paiaphr, 
. rased by North- frqm Leon Smolinski, "Wh^t Next in Soviet ^*lan- 
ningr Foreign //fairs, Vol. XLII, No. 4 (July 1964), pp. 602-613. 

^2 Penko^|f:iy, op, cit., p. 208. Penkovskiy continues in hig|i 
scorn: "Hl5w long have we been. ovejEtaking America? We were ovcr-^ 
^^^klng i^mefica under Stalin; and now under Khrushchev we are stilt 
"dteiFtaldng America. The fool. At least hr could try to say something 
sensible. OTcou^, he personally has overtake quite a bit: he has 
three country hous^.near MoscoiV,^several in the Caucasus. . . .** 
(pp. 208-209). 1 w.„_Jl-^ 1 . ' - • 

^Recent Developments,** pp. 14-15. ^ 



''^ Schroeder, * 

See pp. 159-160. Incidentally, other Soviet specialists'hav^ ' 
maintained that this category of forecasts "properly should be mter- 
preted as [a] subsystem** of socio-economic forecasts; see G*. M. 
Dobrov and L. P. Smimov, "Forecasting as a Means for Scielitific 
and Technological Pojicy Contxol^TechnologicalFo^asting and 
Social Change, Vol. 4; No. 1 (1972), p. 7. (Hereafter cite 
casting for I'olicy Control.**) In fact, this subordination probably 
gives a more, accurate insight into the emphasis placed upon science 
and technplogy as key proes of production in'the Soviet economy. 

" Note ihix the entry, "moral%M tthTcai 4evelt)pme^ts,**4t tRi' 
bottom' of the left-hand branqj^ for "!(ocio-ecoAomi^ prpgnostica-* 
tion is followed by a question mark. Besfuzhev-Lada says that this 

— subj e ct shouW " p fobab y* bejncluded here, though vc^ little work 
'has^ctualfy been done— anoint that repisats in Window (pp. 146 , 
and 197-198). ICf.F. C. Ikle, "Social Forecasting 9n4th^ Problem 

- of Changing Values,** Futures^ Vol. 3, No. 2 (June 1971), pp. 
142- liO.} It might be mentioned th^t neglect of values hbsrnof been^ 

imporunt an issue in Communist fofecastingas it hasifi the West, 
since th/ doctrine holds that moral and ethicaKconsideratjpns are ^ 
emphatically not central in personal or social development. Because ^ 
^ all^alues are tlass values, and values change as ^ result of chang^yj^ 
material conditions, the inevitable victory, of Communism^eri^U^ 
that the only values which canand will matter are tho$e of the prolet^, 
ariat. The accepted view wasVxpressed in 1951 by the^'oviet philor: 
sopher, P. A. Sl^ria, in these words: "fhefounde.rsof Marxismhadl 

. no need to separate out jispcc^l science of ethics, since the scientific 
theory of social ddrelppmeiif they created already provided a scien- . 

. tific foundation fo^morality, to<r, as^one of the forms of social con- 
sciousness .-. . 'Jont m\isi npt £onfttse two things: the 6a;m^^of 
socialism on/^hics; which the classics of l^arxism-Leninism 
attacked bi^erly, and the ethical nature of Marxisifi itself, as the 
most^ progressive, scientific world-view, 'striving toward incessant 
progress, towards the liberation df;pxploited and suffering human- 
ity.** Quoted in. Eugene Kamenka, ^Marx, A^rxism; and Ethics,**^ * 
' Soviet Survey, No. 3j5 (January-March 1961), p. 109. See also How- 
ard Selsam, Socttilism and Ethics {Ntvi York: International Puj9lish-<. 
,ers?!943), Especially Chap. IH, 

. . '6 BestuzheN^tada.J'iWai^^. 15ff. " . . 

" Cf. y. pzhegov, "Th^^ij|EU^e for the Future of^ Mankind** ' 
' ("Borba za J)udushchee cheloyechestva**),* Mirpvaya ekor^omlia V 
mezhdunarodnye otnoshenia, No. 9 (September 1972), pp. 26-36, 
wherein Jbourgeois social forecasters are divided into three groups: 
(\) those who admit the possibility of social fctecasting, (2).those^ 
who^deny^ it^^and (3) those who **subjectively limit** but neverthele^ 
admitihe possibility in certain areas. OzhegQV*s discussion makes^iall 
three groups the servant! of a cprruptjan^ dyin^ social system,\sti;tig- 
gling vainly' againsf'the inevitable. Ldcking^iin objectiv^e hisiorical 



perspective," however, they cannot correctly appraise the underlying 
**id^ological*crisis of Western futurology " and conscquently-^innot 
, prcKiucc adequately scientific forecasts. Among the authors whose 
works arc reviewed in this context are Ar on,' Bell, BrightTHelmer, 
Kahn and Wiener, and" Polak. ' • 

This is not to minimize, however, the value or influence among 
the Soyiots of the conventional disciplines as approaches to a study 
of the fifturc which can iVcccssfuily navigate bet^yeeathe Scylla of 
Party tradition and the Char^bdis of received doctrine. A book like . 
^George Fischer {td.). Science and ideology in Soviet SocJety^fjltyN 

, York: ^therton Press, 1967), while not directly coikcrn^^wU fore- . 
casting, makes plain tHtlarge role played by each of the discTplines in 
.shaping specialized awareness of the issues at stake-and of the prdfh^ 
^ lems.yet to be resolved. In the opening cnapler, Fischer (pp. 1-46) 
uiicusscs recent developments in sociology, highlighting the differ- 
ences between trends toward* research involving a ^^future" orienta- 
tion and research requiring a **concretcr orientation. (Interestingly, 
he finds the principal ^sntrasts to be thai the sociologists wjjo haVe 
adop^ted the ^future** Strategy aremuch less rigorous in^methodoj- 
ogy, much iporetasual in their choice and use df souce material, 
mj^ch mofe clhcerned about "the central institutions of the society," 
much more'fncely to base cpnclusions on deductions from first-prin- 
ciples, and infinitely mofe prone to ■**talk of today's society as no 
more than a passing way station en route to an ideal though distant 
future.") In the same*volume,^ Richard T. De George 'cjpnsiders* 

g Soviet phil(Xophy (pp* 46^«l), argumg, among other things, thai 
**practical necessity has forced Sovidfideologisfe [anS philosophers] 
to begin to do ivhat all the anti-Marxist critiq^ies of the Marxist 
interpretation of history could tiot Ibrce^ them to do. It has forced 
them to anaiysbt^nd revise some of theii*prophetic claims and to starrt 
on'an empirical study of {the laws of) their own developing society. 

^ [But it Vnust be emphasized (hat this] work and clarification is taking » 
*p|acc within . . . Marxist-Leninist bounds" (pp. 78-79), Folowing a 
review bjrt-orenR^Grahamof cyb^rpetics(asubjectthat willbccmi- 
sidercd briefly in a moment), there is also a paper by Herbert^ . 
Lfvine on developments in economiq? (pp. 107-138), whicfh shows 
how Sov/et expectations about th6 use jf mathematical and compu- 
ter techniqueS'ln<COnomi<^|iavjrbccn tempered by theoretical, tech- 
•nical, administrative; and^j^olitical realities—all of which can hi 
traced, to some extent^to Soviet conceptions about the future and 
-hpw it can best be planne^i. 

'A 

''Sec footnote 84 below for an elaboration of this point. 
Strikin^y (different definition^ have been offered by some forecas- 
ters Lt^Easterrt Europe. For example. PofiSh author Waldemar koK ' 
. ^bieckr characterizes j)fogpostication as **the activity of njan consist- 
*^ing in foresight Sid forecasting**; he recommends 'the t*erm 
**prognosclogy" to denote the science concerned with the methodo- 
logy, psychpjogy, sociology, and philosophylofthe progno^ic pro*- . 
cess {op. clf/.,pp;278, 2^2-285), He^xplicitly rules out the possibility 
that forecastiii;gr Itself ^n be a science, at least in any conventional 
sense (p. 279). ' 



. * *^ E. Manncharoy^ and Y. ^^nkulin, as paraphrased in Irene 
Agnew, '**ykrainc Coordinates- Econoniic Cybernetics Work,"^ 
5oWer (^i>Vr/fe//tr7^7eM>(July I970),jj.35. - . 

^ "G. S. Pospclov, **Co|trol System Design Tlicory,**.^ov/>/ 
QberneiicsRevkw{NowtrAbeT\9yQ),;p.24ff'; ^ ]^ . 

' « Agnew, op. -cit.. p. 35 Otalics added)*: As^^liT, ofxourse. OR 
must be relevant to afl types ot plans, programs^ pr projects1--a 
' rather fanciful notion, if only because the analyst wiirccrtainlx Have 
to defer at some point to tfie beliefs of theParty leadership. Noncthe- 
i- ri f z^"*^*'^ seems lo be a tendency td try to enlarge the scope of the 



OR approachrnlheSoyiet "Union. A harbinger of thjS'ftndcncynSy^ 
be found in thl writings of Romanian Pavel Apbsjol, who has for- 
mally called fol*"an Extended Opci-ations Resw^(EOR)f,which, 
he^sees as OR appfied\o complete^ystcms of **<ocial action,** such as 
economic; military, orcultural.affairs/(Scc A-postoJ, op. c/7.,jp. 209.) 

Agnew, op. cit., p. 35. ' 

^y^^ 5^ Bestuzhev-Lada'^ .opinion {Windows, pp. fllf/.) prognos- 
^ tics, operations research; and decision theory are ''links 4n a chain 
of^ f approaches to problems of the future." Diagramatically, he 
repre^pfts ,thi5 ohatin as shown in the diagram, where the top level, 
indicates the activity jo be performed, the?ocondjevel, the output of 
the activity; and the third feveirnhe approach that<^goverjls and is 
defined by the activities ajjd outputs. 

• Loren R. Graham, "Cybernetics," in George Fischer (ed.), op.' , 
cit, p 90. Graham's paper traces out the rise ofx:ybernetics in the, 
Soviet Union.fsummarizes the internal debate about the relationship 
-between cybernetics an^ the doctrine', explains in detail v^hy th'e 
appearance of -this new science tias-bcen greeted with Venewcd I^ope 
• about the possibility of making Ctjmmunism^work,** and attempu 
to evaluate its lasting contribu^ons to Soviet planning. ^ 

.* ^*Gra|am accurately forecasted- this tJecline in enthusiasm, ^ 
'pointing"especia!ly^o majon theoretical and philosophrcal obstacles 
Xf> coriipieti success.V * • • * « - * • 

< ?'\ • ' 

Moiseev,/oroii{!, has said that **untilnowrwe have been unable ' 
^ to understand fully what is meant by 'systems analysis,' although we 
^ use this term, because^to u#lt means something directly concerned " 
with^physics"-^pparently, in that it involves the construction of ' 
^ models. [See N. Moisscv, *The Present State ^Futures Research in 
the Soviet Union, '""in Nigdl Hawkcs (ed.). International Seminar on 
Trends^ in Mathematical Modelling ytnice] December, U- 1 8, 197yJ " 
' (New York-'Springer^erlag: 1973), p. 14. Hereaftc? cited a%. 
**Futtiresr Research in the USSR.**] In contrast, systems analysis has . 
bcin^equated witli "the scientific spirit** by p. M. Gvishiani{see G. 
^M DobroVTechnology Assessment in^fhe^SSR or the Science of ' 

Science: A Wjs for the Effective Management of Scientific Activ- 
^itr* Technoiogy kssessment. Vol I,No.5(I973),p. 192}. Asimplcr 
an\j perhaps even more UsefuLdefinition, for Soviet purposes, ha§ 
been given by Pospeloy, Who asserts that "in practice** systems anaU/ 
^sis is merely "the procedure of making decisions. "It is concerned^ 
with Qonstructing a picture of the future and a formulation of goals 
, and tasks. The procedure n>akes.clear what action musj be taken in 
^eacil'of the given situations and how.** [G. S. Bospelov, **Control 
^ System Design Theoiy,** Soviet Cybernetics Review (November * 
' l?70),p.24.] , f-v - . , » 



, " Cf. the discussion of these points in^Chap. 1 . 

^ The^e advantages have not as yet been sensed in other Commu- 
ni$^ countries. For example, **the systetfts toproach, with.its pro- , 
found concern for the underlying political pi^esses, can hardly be**^' 
discus^id in Romania.* The alleged 'objectivity* of th^ *science' of ^ 
forecasting is us^asd pretext to avoid any consideration of political 
-^proccssbs. [At thc^tnc time, however,] the worcl 'system' Is consi- ' 
^' dered a 'good' word in Romania-^as is *cybcmetics' in all Comm'u- 
. nist countries— and is used in all possible and also impossible con- 
texts.** Erich Jantsch,^ **The Organization of , Forecasting in 
-^9^Si^l>a: Notes from a Brief Visit,** X^chnological Forecasting and 
%cial CJiange. Vol. 4,.iyo. t(l972), pp. 2J-22. 

hOill 

Functioning of the Socialist Economy, 



^ Schroeder, "Recent P| 
^»^N: Fedotcnl^p^ "On thc^ 



Iments,** p. 30. 

I'm ' 

Ibor^tion of a System'of Optimal 
Problems of Bcotiomks, 



.T' 

\ 



Vol/ 15, No. 9 (January 1973), .)^p. 5-12. Hereafter cited as 
' **£laboratbn ojj^OEF.**) In these pages/incidentallyf Feclorenko 
also refers explicitly to the need of assuming that basic characteris- 
tics in the dynaipics of the'nationH economy— volume of branch 
output, limits on capital)»avestment, etc.— were already establi^ed^ 
(i.e., given by the party). ' ^ 

. * #^ V. • A. Lisichkin, "^The Process of Making F.orceajS^ts,** 
TechnologicalForecasting p. l03.(Hercaftercileda$'*Pro- 

c^is of Making Forecasts.") ' ■ ' * 

/w Bcstuzhev-Lada, ** Social Prognostics Research,** p. 303. 

. ^ Glusjikov and Dobrov, •*Sciemific Prognosis,** p. 3. By 1972, 
this number had somehow increased to 130. See DobroVand Smier- 
nov, ''Forecasting for Policy Control,** p.»IO. 

Besiuzl^v-Lada,^H'mi/ow, pp. 66-67. • 

^ Observe, however, that additions are allowed for oqly m jthe 
realms of ''General Scientific Methods** and'**Specific Scientific 

• •NJethods.*' - . 

''^BATTERN and Delphi are rarely mentioned by name in Jfte 

♦ Soviet literature, except m passmg,*but "hierafchical tVees** or *goal_ 
trees**' and "expert opiijion** techniques arc^often cited.* No doubt 
most references to "trees'* of one sort or another are actually referen- 
ces to relevance trees, PATTERN being an ardietypiSl instance.- 
Similarly, ,"expcrl opinion** may mean Detphi— fcwt this is more 
problematical since thc^oviets seejpn deferminejUo':invent their own 
vision of the iec5ni(^e. 6ii^|t})2^t is'more in j^eeping with the nature 

•r-.^d aims of forecasting in the Si^et .Cnion— a point disi ^ 
further below. , ' ^ ^ ^ ' ^ , * 

A. Becker, whose The Future of Input-OutpUt in 
Planning we paraphrase here, cites the'b^ic Soviet papers. 

^ A good summary of the^ matters will be foujidjn H. S. LevTl 
"Economics,** in' Fischer (ed.), op. at,, pp. 123-128, and in^ 
Schroeder, '^Recent Developments,** pir22-29. 

r . 'oo^Schroeder, "Recdnt Develojiments," pfr 24, 

JO' k A tfagrinovsky, "/I^System of Models for Central PBin- 
ning,"" in Nigel Hawkes (ed.^ International Seminar on Trends in 
4athematical Modelling, Venice, December 13^18, 1971 (New 
k^pnnger-Verlag(.J973), pp. 21-30 — ' ' 



A. Klinski, quoted mM. S. Levine, in Fisyher (cil.), op, cit„ 
p. 123. Many of the details in this review of lyOar^ based on Lovme*s 
•essay, as m^U as ^chroedcr'i^paper. ' / ' . * 
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'?2 A, A^Arakelyan and V. S. Dadayan, "^Experie: 
ysJage jn Lpttg^Term Economic Forecast" ("Opyt 
'mate matrclies kog>ffl^(^iro vaniaj^ d olgosrochnom pi 
nli"), Vestm'k ANSSSR. No. 2 (1973), pp. 58-64. 

S. Shatalin, "New Methods, New Means." CurrM Digest of 
the Soviet^Fress, Vol. 24. No. 29 (August 16/1972), p. 8. * 

" • - ' ^ ' ' "* 

Federenko, "Elaboration 16. In thisconnettidn it 

Alight be meotioned that a consider^le bureauciiaey exists 'fo^« ^ ; 
promoting mathematical-economic contributions to the national 
program, for'exaiJSpI^t in 1968 GosfSlanesfablisheda Department 
for the Introduction of Eponomic-Mdf nematic^l^etho^s in PlaI^ 
htng. Constant pressure is also being appliediSyHhe^p leadership. 
At tl\c 24th Party Congress;^r example, ^rezhnev liiciared that ^ 
"wider use^of these metS(^s[i.e% **economicd-mathema*tical mo3el- ' 
' ing; systems analysis', and so on**] must be made, and sectoral &uto^ * 
mated managerpent -systems must be created more rapidly**; Kosygin 
*' ^ insisted thaV^it is the duty {of. the ectfnomit executives tp learn the 
« ) new mtmi^gcment 'techniques b^sed on a thorough knowledge of 
« NJarxtff-Uninist theory** \24th Parfy Congress Documei^tSi pp. 8i, 

ERJC / ' ' . : 'i, : \ 



. A. Klinski, iaLevihe, in Fischer (ed.), op. cit., p. I?3. 

Probably a h^ost^distressing outcome, especially if, as Becker 
infers {op, cit„ p. 2>r"^ieral hundred research add project-making 
^ institutions** parlicipated^in the effort. -9^^ ' %. ^* 

\ ' »o» Quoted from Ptf^lems of Bionomics, (1968), p. 20, by 
' Schroeder, **kecenflJcv,elopih'ents,** p. 27, who adds, ^Probably, the 
sanif statement could be made by ^omeon^ writing in 1973f.** * 

'0* As quoted. ift Schroeder, "Reccat Developments,** p. 28. 

''J° Soviet awareness of the Gordon-Helmer study and of the Del- 
, * pQietechnique generally has been very current, as indicated in part by 
. the fact that all referenclbs ta^he Gqrdon-Heltfi^r work cit&the origi- 
• ' nai English vefsrpn published by "^e Rand Corporation.^mpot*^ 
taptly, these r^edences also suggest that the Soviets, like most others 
arournd»the world who commented' on tt^e study^ failed to see that it 
was not so much a forecast's an experiment in forecasting, and thus 
V ' "^have tended to consider only its apparently substantive findings. ^ 

/ . "« Cf. Bcstuzhev-Lada> complaint in 1967 (r How To Forecast 
the-\\^fld's Future,** p. 10) th^t "tTieoretically, every science must 
' tngage'jn prediction in its own field. But try,' for ex^fhi^le, %o force 
the Acaderfiy-ofPedago^o^examine tJ)e problems of«cducation of 
> the next century or even the next few decadesl pr fhe Academy of 
} Agncultural Sciences tlje problems of agriculture in the 1970's or 
I980's. They will be lucky if they, cope with^the prtsent five-year 
plan."" *; 

"2 1. Ehin, "Some Methodolc^gical Problems of Forecasting," 
Transactions AS Estoji^miSR, Vol. 20; No. 4 ( 197 1 ), p. 369, cxplic- 
,,itly recommends Delphi and PATTERN for this pugpbsc. (Ehin's 
i paper \vill hereafter be cited as "Somi Methodological^Problems,")* « 

" 5 To j«dge by the forecasting literat ure, Soviet forecaster^maRe ' \ 
regular u^ of probabilistic inputs and computations, particularly in^ 
mathematicalrcdbnobic model-building. But* they We HsuaHy 
reticent and alwaysWague when it comes to discussing t^e role'of 
prolfability in ttisi^analyses--and perHaps this is understand able^ in ^ 
view of thcb ideological constraints reviewed earlier. As an indication % 
of how even an^xpert carf be perplexing dnihis sc9reKCon^derqare- 
fuUy the!po^iblfimeanin^f{t}ii^ statement: "The stream QYinforma*^ 
tjin on new discoveries, ideas, and^entions. . ^ is very copiou^, ^-i 
We know i^ advance \hat not everything contained therj|^||pvill ^ 
realized. In other words; we haveinfom^tlon not slbouta^^le ver- 
sjon of (h€ future, but about its many versionSt And 'the forecaster *' 
wiU aclbmplish th^ mission before him if.be is al^e to determine, pr 
J ' fqretelf, jus J. which version wi|l be realizeCk and such a forecast-^ 
• aTwkys made wit some degree of prot5labllity;"(Do^vt'**Criteria of ^. . m 
Selectipn,^p.6.f . ' = ' * * / ^ 



U. X.*Zykov, **On Certaint Principles of the tfonorflic Fve 
casting of J^cientific and Technolo^cal Progress" rOflH^j^h 
^printsipakh ekondmichcskogo prognozirovan^^^^^ ' ^ 
teknicheskogaprogress4"), Izvestia AN'SSSR Seria 
kaya, No.3.(l?73f,p. 50/ . 

Zyk'dv, op, ci% p. SO,. 



B^onorflic Fve- 

irf^^^E^h^^ 

a Ei^KrnJches- 



2= 



116 poiyy9v and Smimov, "Forecasting for Policy <^ontrol,**p: 10. , 

Ehin, "Some Methd^ological Problems;* pp. 368-369. I?ol- 
lowing the suggestions of the American^ W. Oilman, Ehin declares 
1 further \hal^ find and develop a larger number of non-conforming 



scientists . . is an important task Such non-conforming per- 
sonalities may counterbalance the determining influence (or rigidity) 
created by [conventional] predictions and plans" (p. 369). 

Moiseev/Tutures Research in the USSR "p. 15. 

Dobrov, "Criteria of Selection,*' p. 9. 

'20 This point is especially emphasized by Moiseev m ''Futures 
Research=*in*the«USSRr pp. 14-15 and 17. On the other hand* 
/BestuzhevLada.(in**How To Forecast the World's Future*** p. 9) has 
said that in U.S. Delphi studies ''a large degree of objectivity has 
ensured a large degree of reliability in ihe predictions"— at least in 
gathering forecasts based on **patterns of present-day social thought 
among scientists**! 

Dobrov» "Criteria of Selection,** p. 9. (Soviet forecasters, like 
their Western counterparts, have not worried overmuch about the 
infinite regress implied by this counsel, the Soviets, at least, can take 
comfort in knowing that it would lead eventually to ihe certainties in 
the doctrine:) Another suggestion that has been made, but appar- 
ently hot yet acted upon, for increasing the reliability of expert opin- 
ion techniques, would be to avoid one-shot investigations and de- 
velop a "continuous sy^stcm** for tapping the minds of specialists. 
This would provide the wherewithal for making comparisons, 
uncovering basic problems, and so on. This idea has been urged by 
»V. M. Glushkov (op. cit., p. 3), Dobrov and Smirnov ("Forecasting 
for Policy Control,** p. 18), and 'others. 

»*2 See, for example, U..Ennuste, "On Prediction Means and 
Variations of an Optimal Planning Problem" ("O prognozirovanii 
srednikh znachenit i dispersii parametrov zadach optimalnogo pla- 
nirovania"). Transactions AS Estonian SSR. Vol. 21, No. 3 (1972), 
pp. 245-252. 

Strictly computer simulations are included among the 
mathematical-sconomic methods. But "simulation" as used here is 
intended to refer to the approach taken when the system being inves- 
tigated either is still in the process of development or is so complex 
that it cannot be reduced to a set of equations. In these cases, simula^ 
lion models are used to "unite the method of expertise with the 
method of mathematical modeling One might sa> . for instance, that 
the method of mathematical models allows us to create a chess 
board, and the method o*" expertise allows the players to show capa- 
bilities which they possess, but which the computer does not." In 
"simulation" the two are joined (Moiseev, "Futures Research in the 
USSR," pp. 15-16.) 

*2* In his extensi.e sur\ey of reports on Delphi, Murray Turoff 
has found only one published Soviet paper. G. M. Dobrov and L. 
Smirnov, "Forecast as a Means for Scientific and Technological Pol- 
icy Control^** which was presented at the Seminar on Technological 
Forecasting, United Nations Economic Commission for Europe, 
Warsaw, Poland, December 1970. While it would be easy to argue 
that the lack of Delphi studies in the Soviet Union (particularly in 
view of the many references) is attributable to the fact that Delphi 
requires anon>'niity and open>cndedness, the explanation may well 
be much simpler: it is an import from the United Ststcb. 

»25 Western forecasters may be surp'ised to learn that polls about 
luture states of affairs have been conducted not onlv among the 
experts, but also among the public (\n example wasgiven earlier in 
fn 14 ) The number is not significant nor is it in the L'nited States, 
for that matter but it does represent a break from the attitude com- 
mon among the leadership in the I960*s This altitude was epitom- 
ized, perhaps, in a 1958 speech b> Khrushchev when he asserted that 
if the USSR were to lake issues like "immediate discontinuation of 
nuclear tests (andj complete rejection of the use of nuclear wea- 



pons . . . and hold a poll on them among the population, they are 
sure to be, backed by an absolute majority. This is beyond 
doubt . . .**— and, hence, there is no need to hold the poll. [N. S. 
Khrushchev, For Victory in Peaceful Competition with Capitalism 
(New York: E. P. Dutton and Co., I960), p>590J Gradually (and 
probably reluctantly) it has come to be re cognized ahat on some 
issues the "experts** are the people. The point ^s nowhere better 
exemplified than in the area of forecasts ofconsumer demand, where 
mathematical-economic approaches have proven less than satisfac- 
tory and are now being augmented by the results of public polls on 
desires, trends, and preferences. (Details are given in the papers by 
Budnik, Gogol, Stanev, and others cited in the bibliography.) 

i^*' The first term appears in Glushkov and Dobrov, "Scientific 
Prognosis," p 4; the second, in DoJ)rov and Smirnov , "Forecasting 
for Policy Control," /7fl55/m The description that follows is based on 
Dobrov and Smirnov*s discussion on pp. 1 1 18, omitting the com- 
putational steps used for analyzing the data. 

SPRITE IS Bell Canada*s version of the Delphi technique, 
distinctive in that it involves interaction between different panels of 
respondents (e.g., "e.xperts** vs. *"laymen**) dunng the evaluation of 
the same set of issues. 

Dobroyand Smirnov, "Forecasting for Policy Control," p. 18. 

L. Brezhnev, 24th Party Congress Documents, ^p. 69. 

Cf. the items by N. V, Markov and I. A. Andreev in the 
bibliography. N. N. Semonov, in his "The World of the Future,'* 
[BuUetiri of the Atomic Scientists, Vol. 20, No. 2(February 1964), p. 
10], points out that it vyas Khrushchev who, at the 22nd Party Con- 
gress (1961), observed that "science is becoming more and more a 
direct force of production, and production itself is becoming the 
technological application of modern science." 

R. Richta et al., "The Perspective of the Scientific and 
Technological Revolution," in Robert Jungk and Johan Galtung 
(eds.), op. cit.. p. 200. Richta and his colleagues in Czechoslovakia 
were among the first students of prognostics to look closely at the 
nature and ramifications of the scientific-technical revolution; they 
were also amongthe first to declare that this revolution would intrin- 
!>icall> operate to the advantage of the Communist countries, rather 
than the imperialists. (This view has since found widespread expres- 
sion. See, for example, 24th Party Congress Documents, pp. 
147 148, and Bestuzhev-Lada, "Bour2'*ois Forecasting,** wherein he 
asserts that "the socioeconomic effects of the scientific and techno- 
logical revolution as they appear in the light of modern forecasting 
data are in irreconcilable contradiction with the further existence of 
the capitalist mode of production" (p 49).] Finally, they were the 
first to make clear that the revolution c^uld not be equated to what 
others have called the "^post-industriar" transformation in part 
because the service sector would eventually give way to the influence 
of automation ind better management, in part because the scientific- 
technical revolution would have the building of the new man at its 
heart: man would not be the final and almt>it mcidental beneficiary 
of developments taking place somewhere out there, in **society.** 

'^** 24th Party Congress Documenis,p. 224. 

Here, as elsewhere, it is well to recall that global perceptions 
about the fulure as enunciated by the party ieaderbhip are to betaken 
on all levels of society as truths, and their implications, as orders. 
F rum the ana >st and planner*spointof view especially *'it is wise not 
lo lose Mght of national economic good in the name of liability ol 
individual enterprises, fur it is what is good for the national economy 
that is ultimately good fur the individual entirp rises." [\ O. Felzen- 
baum, "Measurement of the Economic Effectiveness of Alternatives 
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in Forecasting Scientific and Technological Progress" ("Izmerenie 
ckononncheskot effeKtivnusli allernaliv nauthno-leknicheskogo 
progrcssa pri prognozirovanii ;, /.. esita AS SSSRSena Ekonomt- 
cheskaya,,fio. 3 (1973). p. 63.].One should conipare the converse of 
this: '*What is good for General Motors is good for the United 
States.** 

, Glushkov and Dobrov,**Scientific Prognoses/* pp 2, 3,and5 
Zykov. op. cit. 

'^^ These attributes will speak for themselves, except perhaps for 
^^conditional** (which simpl> means that the forecast takes an "if 
then** form) and **noncontroIlable-controllable** (which is intended 
to indicate whether the condition !he*ir - is within man's control). 

Lisichkin, "Process of Making Forecasts," pp. 103 and 104. 
The list of stages and steps that follows is from this paper. 

Schroeder, "Recent Developments,** p. 16. 

It has been reported that Stalin used an astrologer named Vuri 
Yamakin for a time, that Stalm eventually sent him toa labor camp, 
and that after Stalin's death, Khrushchev brought Yamakin back 
and gave him "an official suite at the Kremlin." [Herbert B. Green- 
house, Premontnohs. A Leap into tK Future (New York. Warner 
Paperback Library, 1973). p. 1 15.] This is interesting and perhaps 
even true, but it is also irrelevant. U ntil Khrushchev was deposed, the 
official view of parapsychology and an> of its kin was not only nega- 
tive but hostile. For example, the Soviet Eniyclopedia in 1956 char- 
acterized telepathy a> "an antisocial, idealistic fiction about man's 
supernatural power to perceive phenomena which, considering the 
time and the place, cannot be perceived." Sustained anc/ open scien- 
tific research did not begin until about 1965. The record of So.iet 
papers and reports on para psychological investigations sums up the 
matter: according to one Soviet source, in 1957 three papers 
appeared, all of which were negative; in 1967, there were 152 papers, 
of which only 15 were negative. See Sheila Ostrander and Lynn 
Schrocder, Psychic Discoveries behind the Iron Cwr/a/n (New York: 
Bantam Books, 1970). pp. 20 and 141. This fascinating book is the 
source of the details in the text. 

Quoted in Ostrander and Schroeder, op. cit., p. 64. 

1^' In a statement that would- have to be considered roughly 
equivalent to an endorsement of Jeane Dixon by the Deputy Direc- 
tor of the U.S. National Science Foundation, Nikolai Semyonov of 
the USSR Academy of Sciences said in 1966 that "it is very impor- 
tant to scientifically study the psychic phenomena of sensitives like 
Wolf Messing." (Quoted in Ostrander and Schroeder, op. cit , p 44 ) 
The remarkable Messing, who has the unique distinction of having 
been tested by Stalin, Gandhi, Einstein, and Freud, believes that 
there is nothing supernatural about his abilities and that, however 
they may ultimately be explained, nothing will be found that is 
inconsistent with dialectical materialism 

A case in point is provided by the experience of Anatoly 
Vitalyevich Dyakov, a trained meterologist stationed at the Kuz- 
netsk Metallurgical Combine in Western Siberia In his spare time. 
Dyakov makes Iong>range weather forecasts, ten days to three or 
more months ahead, strictly on the basis of his observations of solar 
activity, vC'hiCh'^he has been studying for 35 years. His forecasts are 
Widely requested because their accuracy ranges somewhere between 
80 and 90%. In contrast, the ''scientific** forecasts made by the offi- 
cial Hydrometeorotogicai Center in Western Siberia average abuut 
60% accurate. Nevertheless, the weather service officials at the center 
have denounced Dyakov's work as "charlatanism, not science," and 
have "certified [him] as a sorcerer " As a result, he is unable toget his 



scientific papers published. PravJa, at least, has now come to his 
defense, sec \. Chernichenko, "^yeather for the Whole Summer" 
Current Dtgeu of the So\iet Press^Jj/ol 24, No, 39 (October 25^ 
1972), pp. 20-21. .^-^ ' . ' 

I. V. Bestuzhev-Lada. "Systems Analysis and the Prognosis of** 
Social Needs of the Youth," as quoted in H. A. Linstone, "The Third 
World Future Research Conferc^oce," Technological Forecasting 
and Social Change, Vol. 4, No. 3 (1973). p. 241. In a paper given at 
the Seventh World Congress of Sociology in 1970, Hungarian 
Gyorgy Fukasz expressed the idea in fewer words. '*Scientific futu* 
rology IS in fact the theory of Communism." As quoted in^K. Kuman, 
"Futurology The View from Eastern Europe (Review of R. Rich- 
ta's Civilization at the Crossroads)," Futures, Vol. 4. No. I (March- 

1972) , p. 91. 

Bestuzhev-Lada. "Bourgeois Futurology." p. 39. 

Bestuzhev-Lada, "Social Forecasting." p. 59. 

"Of course, there can be no compromise v/ith views and pro* 
nouncements hostile to Marxism .... It must^'be remembered 
firmly that we are for peaceful co-existence of states with diverse 
social systems, but against peaceful co-existence of ideologies, since 
that would mean ideological disarmament." Kommunist, No. 10 
(August 1956), as quoted in Harry and Bonaro Overstreet, What We 
Must Knoiv about Communism (New York. Pocket Books, Inc., 
1958), p. 109. These <vords appeared in a rather different context (as 
advice to Soviet intellectuals generally), but there is no indication^in 
the Soviet forecasting literature that thinking on this matter diverges 
in any way. And time has not haa the least effect on the 1956 posi- 
tion, thu*}, Pravda declared baldly on April 2, 1974, that "there can^ 
be no talk of any ideological coexistence or even ideological 
armistice." 

"Economic Institute Is Taken to Task," p. I. 

'"Apostol, "Marxism and the Structure of the Future," p. 202. 

Eugeniusz Olszewski^anB Lech Zacher, "Political Implicat^tons 
and the Role of Government in the Planning of Technological 
Future in the Socialist Countries," /l«//c/pfl/;o/2. No. 15 (December 

1973) , p. 34. 

"SO Bestuzhev-Ladu, "How To Forecast the World's Future,* p. 
10. 

'5* An example is provided lU Y. A. Chizhov. "Why Economic 
Forecasts are bem? Reviewed" ("Pochemu peresmatrivayutsya eko- 
nomicheskie prognozyT'), '>.Sh.A., No. 6 (June 1973), pp. 20-29. 
This paper reviews recent U.S. forecasts of the American economy, 
and concludes that the errors were not due so much to the failings of 
the models used, but rather toT^ inaccuracy of government statis- 
tics and misleading budgetary information. 

Exceptions may be found inauthorslike Bell, op. cit., and Ikle, 
op. cit. 

The optimism among Westerners has been mentioned often. 
See. for example, Irene Traviss, "Futurology and the Problem of 
Values." International Social Science Journal, Vol. XXI, No. 4 
(1969), pp. 580-582. 

V. N. Siforov, "The Philosophy of Long-Term Forecasts," 
Priruda (Nature), No. 1 (January 1969), translated in Forecasting 
and Modeling of the Future, JPRS 47782(Washington, D.C.. Joint 
Publications Reference Service, April 4, 1969), p! 12. 

1. I. Artobolevskij and S. V Shukhardin, op cit , p. 68 
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w*Wc would note that Sovi'*t specialists were among the rc- 
iSpondents to the survey repo.ted in the appendix to this volume 

I** Best uzhev-Lada, "Social Prognostics Research." pp. 305-306. 
Compare the opinion of Danul Gianin: "Modern natural sciences, 
modern technology require the convening of international symposi- 
utTis;the creation of pe^-manent international committees, institutes 



and organizations, the participation of different countries and of 
whole continents. Such a 'collectivization* of resources, minds, and 
communications will undoubtedly extend and attempts to oppose it 
are historically doomed'* (in Cranin, op. ciu, pp. 28-29). 

Fred Polak, The Image of the Future (New York: Elsevier 
Scientific Publishing Company, 1973), pp. 303-304. 
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The Futures Field: 

TMhctions, Fo^^^^ and Criticarlssues 



Roy A mara 

Form Follows Function 

Form should fo^o^y function in str^^^ 
futures field ^ as surely as it should in designing physical 
structure. Thusran analysis ofunstitiitional: form is 
meaningles's unless it is preceded or accompanied by a 
clear image of what the futures fieid.is arid what pur- 
poses it b to sci^e. ^ ^ 

Itiis not the purpose here to dwell on the variety of 
definitions! that have been used to characterize the 
futures field .2 The two thit'seem t p come closest to cap- 
turing.the essence of what is admittedly still an activity 
being shaped by its practitioners are 

1. ' Any sy>tcmatic attempt to improve our 

understanding of the future consequences of 
present developments and choices. 

2. Any efforts to systematize our assumptions and 
perceptions about the future, these fall into three 
categories: the exploration of possible fuiuvps 
(the art of futurism), tjhc exploration of probable 
futures (the science of futurism), and the explora- 
tion of p/e/erflWe futures (the poiitics and psy- 
chology^^pf futurism).^ 

Although^ such definitions are useful in improving 
' comniunication and in providing frames of common 
rcfefcnce^ they can shed only limited light on the 
furictioris of the futures field. To explore such func- 
tions more directly, it is instructive to probe briefly into 
the origins of the futures field. 

An interesting digression might be made at this point 
tracing the roots of the futureis field to a variety of 
eighteenth or nineteerith century Utopians, social 
fcformers, essaiyists, technological forecasters, of per- 
haps evenr to ancient Grecian oracles or soothsayers. 
Interesting as this might be, it would not shed nearly as^ 
much light>ori the functiors of the futures field as it 



--wbuld if we limited our purview to more recent 
history—say, of thc last two 6r4hree decades. 

Within that period three important and quite 
distinct components bcaririg on the.origins and func^ 
tipns of the futures field havexmcrgcd. The first is an 
image-forming and goal-oricrited component, with 
visionary and conccptuai ropts, aimed at exteriding the 
range arid richness of images of the future. A second is: 
an analytically and methodolpgically based . compo- 
nent, with.scieritific and'technolpgicaUrootSi airiicd 
basicallyat enhancing ihtcntipriality in'hiiman affairs. 
And the third is a grass-roots and action-oriented c^ 
ponent, with, political and spciolpgical rppts, directed^ 
atadvancing participatory social planning. Xhcsc three 
components correspond approximately to the possi- 
bie> probable, and preferable aspwts of the Jutufes 
field contajncd^jn ,the second definitipn: presented^' 
eaHier. ^ 



«The imagerforming or gpal-oficnted roots of the 
uttires field;are;thc most difficult to trace and de- 
scribe. In.^part, this is because such foots are jipt 
uniquely 4iedUo the futures field and in. part because 
they often^lead-to stfpng charismatic individuals or 
seminal thinkers with imaginative and, at .times,,un- 
orthodox Images of the future. Such individuals 
almost defy catalogujng and,JnXact, many might not 
identify*with.the futurcs.fieTd,at:.ill/They may be dc- 
'Scfibedlas modem^ay^jsocial evolutioriaries, ecologi- 
:cal futufists, social activists, Science fiction wf iters, 
and so forth. The comnion.thfeads binding them arc 
visipriary perceptions of possible fiitufes. Sometimes^ 
theseipcrceptioris are accpnipanicd with useful ciues, 
about how such futures may be realized. Sometimes 
these jmages arc.utopian, somcUmcs a^tiutopianLThc; 
crucially important function fulfilled is that of expandf 
ing man*s horizon in the art of the possible. 
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The modern analytical roots of the futures field are 
somewhat simpler to trace. They originate in the early 
1940's and din be traced to the application of opera* 
tiohs research ;tp military tactical and, more general 
opcrafional planning problems during World War II. 
Dominated heavily.by those trained physical and 
mathematical sciences^ the successful application of-^ 
mult idisciplinafyr explicit, and systematic approaches 
to real world problcm-sqlymg led progressively to the 
develppment^of several other related activities. The age 
of **l>ig systems,'\particuiariy in space and defense, in 
the '1956*s witnessed tiie application of systems analy- 
-sis'to*thci1|csign':and implemem of a variety of 
Icqmplex/hardware and software s;^tems. Attention 
and emphasis shiftcd'somcwhat in the early j960's to 
mpre'economic- ahd:,business-pricnted planning with 
-the advent, of cost-benefit and cost-effectiveness 
analyses and' the emergence of program-planning- 
budgeting and decision analysis as two other problem- 
oriented rnultidisciplihcs. The groundwork was thus, 
being laid for the emergence of strategic planning and 
forecasting as important components of a developing 
systems science. And it was in the early to mid-i960's 
that the first real Attempts were made at ihstitutionaliz- 
ihg futures research— witli methodological emphases 
on forecasting,. premodeling, and scenario generation , 
activities.** 



By way of contrast, the participatory roots of the 
futures fiefd are not yet ckariy etched. No real signs of 
participatory futures field movenrj its can yet be iden- 
tified in the indiistrial or corporate sectors. In.the pub- 
lic sector,- the varied citizen-based groups that have 
emerged since the early 1960's have not always identi- 
fied^themselvcs with the futures movement. And yet 
such groups indeed do /epresent a vital component in 
the futures field, particularly those that have sprung up 
Jn the last several years.under the several "tomorrow/ 
Year 2000/goals" movements. Virtually all of these 
groups are actively involved in State or local futures 
planning or goals generation with varying degrees of 
success. Most of them do not yet have adequate 
resources-^finahcial, methodological, staff, or 
otherwise— to achieve the objectives they have set for 
themselves. And'fewer still have very clear perceptions 
of how to orchestrate successfully the resources 
required.tp meet their stated objectives. And yet these 
nascent groiips can represent a component of consid- 
erable vitality and importance to the futures field. This 
is both because they focus on such tangible planning 
issues as ^population control, public transportation, 
natioiuil resource utilization, continuing education, 
and land use, and because they seek broad citizen 



involvement in thinking creatively about long^icrm al- 
ternative futures. * • 

* - 

Insummary, then, the general features of the futures 
field may presently be broadly outlined as'foUows: 



• Visionary 



Analytical 



Participatory 



Integrative. and strategic with 
a temporal focus seldom less 
than 5 years, and usually 20 or 
more years, into the future; 
Multidisciplihary and 
methodological with, special 
eniphasis on explicit ness in* 
forecasting, modeling,' scena- 
rio building, and related, 
activities. 

Problem- and implementq- 
fioh-oriented >yith particular 
attention to the social and pol- 
itical dimensions of plahningr 



Functions (or Roles) of the Futures Field 

We are how in a somewhat'bettcr position to view 
thc.basic/wrt^r/ort5 or roles in the futures field in terms 
of the cohfluencc'of its visionary, analytical, and par-^ 
ticipatory components.. Inevitably somedegree.of idio- 
syncratic abstraction is necessary and no.claim to 
uniqueness or essentiality is made. The five basic func- 
tions are defined as follows: 

1. Goals Formulation. This role might be 
characterized in several ways: issue or problem defini- 
tion, future-image creation, and alternative futures 
generation. It Js directly related to the visionary com- 
ponent of the futures field and therefore involves the 
least explicit, most intuitive, and highly personalized 
components of the field. 

2. Methods Development. This role includes the 
development of a body of explicit, organized knowl- 
edge on exploratory and tested approaches for event 
and trend forecasting, process modeling, and data in- 
tegration. Together with the application-oriented 
function (sce'item 3 below), the methodological orien- 
tation! stems jfrom the analytical or research compo- 
nent of>thc futures field. 

3. Applications, Gnt ol practical objectives of 
the futures field is to provide inputs to planning and 
decisionmaking processes by helping in expanding the 
range of useful alternatives, in evaluating future con- 
sequences of such alternatives, and in structuring pro- 
grams of intervention or action, this function may or 
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•tnay^ not involve the application pf formal 
methodologies. 

4^ Coupling. It is difficult to describe adequately the 
process By \vhich the results of futures-research are 
assimilated ^(or not) by intended users— individuals, 
groups, or organizations. The function involves social 
psychological and organizational aspects as much as it 

'"^docs infontiation transfer, since the objective is to 
influence individual perceptions, behavior, and atti- 
tudes. Taken together with item 5, the coupling func- 
lion is titd closely to the participatory roots of the 
futures fic!d. 

5. Implementation. Images, methods, and plans 
must eventually make themselves felt by "reduction to 
practice.'' Implementation actually embodies the cul- 
mination of one role and the start of another. First, it 
includes the interventions and actions actually taken to 
realize the objectives of a plan; at the same time it pjo- 
vides the information feedback (e.g., indicators) that 
may lead to the generation of different sets of goals, the 
development of new methodologies, or the initiation of 
modified programs of action. 

It MS useful at this point to visualfze these five 
functions or robs diagrammatically as vertices of a 
pehtagori, as shown in Figure I . Also "represented in the^ 
diagram is their relationship to th*. "roots" of the" 
futures field described earlier. The diagram will prove 
uscful ln the subsequent development of existing and 
possible institutional forms. 



Existing Forms: Goal Setters,* 
Researchers, Planners, Citizen Groups 

Constructing any typology of existing institutional 
forms in the futures field— for a field as poorly defined 
as this one— is not easy. Nevertheless, an initial 
attempt will be made to relate institutional forms to the 
functions shown in Figure I . It is recognized that some 
Inaccuracies in representation will inevitably result. 
The purpose of the exercise is to assess the degree of 
-match or mismatch between basic ifutures functions 
and existing futures institutions; 

An **institution" may be .lefined as **a significant 
practice, relationship or.organizatipn in a society.or 
culture."^ The number and*^ variety of futures institu- 
tions encompassed by this definition is quite large. In 
recent years some attempts have been made to identify, 
enumerate, and classify such entities.'' Although com- 
parability of results is made difficult by the lack of crisp 
typologies, the followjng general picture emerges. 

During the past 5, years, the total number of futures 
institutions (to be categorized more precisely subse- 
quently) has^^reniained remarkably constant— 
^approximately 150. To be sure, a current listing would 
include a number of individuals and organizations not 
appearing 5 years ago, and conversely. This may sug- 
gest that a certain amount of maturing and "shaking 
ouf'is taking place. Or it may simply reflect the normal 
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Hgure 1. Diagrammatic representation of 
basic functions or roles in tfie futures field. 
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activity of *'ncw starts'* and "failures*" associated with 
any new, exploratory activity. In any event, the al>s6- 
lutc numbers themselves are probably somewhat mis- 
leading since the **80-20** rule appears to be applicable 
here; namely, that 20 percent of the members (i.c,,30j 
accounts for 80 percent of the futures-related activity. 

the existing institutions are categorized into four 
*major groupings: goal setters, research organizations, 
corporate or goveniment planninggroups, and citizen 
groups. No attempt will hp made to classify particular 
individuals, organizations, or groups in accordance 
with, this scheme for such an attempt is very likely to 
sufifer from inaccuracies and misrepresentations due to 
faulty data and misperceived emphases. 

Goal Setters (50 to 60) AThis grouping is intended to 
include particularly creative individuals contributing 
to the futures field largely on their.own. They may be 
found in universities, research organizations, or else- 
whcre. 'Many of them would be identified as visionar- 
ies; some might not even recognize that they are 
members of the futures community; others might 
pursue futures only as a part-time activity. For each of 
these reasons, this is the fuzziest-^and yet the most 
important—category, because it is from this sector that 
most of the highly imaginative image-oriented think- 
ing emanates. 

Research organizations (25 to 30). Herein are 
included most independent— profit or nonprofit, com- 
pletely of partially (but not peripherally) dedicated, 
large or small— researcii organizations engaged in 
futures research. They may be found within universi- 



ties or elsewhere in the public or private sector. 
Although the variety ofsubforms is still large, it1s by 
no means as heterogeneous a grouping as the others. In 
fact, thisi grouping represents the most highly devel- 
oped.of futures institutionaliorms. Functionally, the 
_^ny?haJs^of the group is on^the^applications-oricntcd 
actmties and'^H^ually (But not always) on 
methodology. 

Corporate or government planning groups (50). 
This grouping includes most futurcs-orientrd units 
(sometinries consisting of single individuals) that have 
evolved ffrom related tactical planning, programirig- 
planhing-budgeting, corporate development, or tech- 
nological forecasting activities. Norinally such units 
are not directly involved in research themselves. 
Instead they serve as interfacers between the Syorld out- 
side and internal organization operating units. The 
focus is thus, clearly on coupling activities. 

Citizen groups {\Q-25). This grouping includes the- 
most ^dynamic- arid perhapf from a futures 
standpoint- the most unorthodox members. As noted 
, »carlier,;the varied "tomorrow/ 2000^ goals" movements 
^ might not, at first, be Included as part of the futures 
field. And yet, it is very likely t)iat the success of the^ 
futures field depends critically on the effectiveness with 
which research results can ultimately^be coupled to, 
and be used by, large segments of the interested public. 

Conceptually, it is useful to overlay the dominant 
roles of each of the four institutional forms on the dia- 
gram of basic functions shown in Figure 1 .This is done 
in Figure 2. 
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Figure 2. Overlay of institutional 
forms on basic function diagram. 
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Idealized Forms: Matching Form to Func* 
tipn 

Even.a casual glance at the diagram in Figure 2 is 
sufficient to highlight the pr ncipal structural problems 
in the young and inchoate futures field. As will be 
recalled, the original diagram in Figure ! was intended 
to map the basic functions or roles of the futures field 
, with a defined Junction or role at each node. Equally as 
important as the designation of each node is the degree 
of connectivity existing among ihese nodes. Degree of 
connectivity may be interpreted here as a measure of 
the coherence or unity of the field. Alternatively, it may 
be interpreted as a measure of the transactional activity 
.between basic functions. For example, one of the 
simplest connectivity patterns is , one in which only 
adjacent nodes are interconnected. In principle, 
however, every node can be connected to every other 
node. 

In the present^contcxi, institutional forms may be 
viewed primarily as vehicles Tor facilitating intercon- 
nection anlong the functions as shown, in Figure 2.. 
Thus^ the "rclatignar aspect of futures institutions is 
stressed here, without ignoring thc^practice'" and "or- 
ganization" aspects contained in the original defini- 
tion. This is because the development cf the futures 
field is currently being hampered most by just those 
shortcomings that are reflections of "poor connectiv- 
ity": fragmentatiqn^of efforts, poor liaison and collab- 
oration, lack of coherence and communication, prolif- 
eration of efforts;^and so forth. 

A simple circuit of the five links shown in Figure 2 
can provide some useful insights both about the exist- 
ing futures institutions and the requirements for new or 
modified institutional forms. Further insights may be 
obtained by including other links (e.g., goals-coupling 
or goals-application), but for simplicity this is not done 
here. 

1 . Goals- Methods Link. The connectivity along this 
link is poor or; nonexistent. This is because few, if any , 
systematic methods are known for identifying critical 
issues, for formulating goals, for constructing alterna- 
tive futures, or for providing early warning signals. At 
present it appears unlikely that those involved in goal- 
setting processes will be disposed, or able, to contrib- 
ute directly^p advances in futures methodology. It is 
somewhat more likely ,that methodologically oriented 
researchers may be able to elicit useful insights from 
goal formulators on the intellectual and conceptual 
processes used, if serious and systematic attempts to do 
so were made. In other words, the link emanating from 



the **goals" node is likely to remain short indeed, 
whereas efforts to extend methods development 
toward goals formulation activities are likely to be 
more promising, Al present no particular institutional 
forms are known to exist that are designed to focus 
primarily on this functional linking aspect of the 
futures fields ^ * 

2. MethodS'Applications Link. This is, without 
doubt, the best connected functional link.vit repre- 
sents the relatively well-developed analytical or 
research arm of the futures field. To be sure, a number 
of operational problems do exist. Although it is 
believed that methods development and application, 
functions develop best when they coexist, an almost 
universal tendency exists to slight methodological 
efforts, in the press of applications-oriented activities. 
Nevertheless, a variety of institutional forirs exists that 
are presently forging this link— with a set of organiza- 
tional characteristics (size, composition, structure, 
support mix, and so forth) that arc increasingly well 
understood. 

3. Applicdtions-Cgupling Link. The connectivity 
along this link is generally very poor.^Herein exists the 
currently most critical institutional problem in the 
futures field: the absence of effective. mechanisms for 
coupling lesearch results to ultimate users in both pri- 
vate and public sectoi^. It is believed that the absence 
ofjinking institulions:herC'is seriously hampering the^ 
development of the futures field. And yet this problem 
is only how being given the attention it deserves. 

What makes this particularly difficult is that 
research organizations are at present limited in their 
ability to develop "coupling arms.** Aside from the lim- 
ited ability of an analyticaliy oriented research staff to 
function effectively in a social psychological (not just 
data transfer) context, the basically idiosyncratic 
nature of couplingactivities requires a time-consuming 
"hand crafting^'jffort as well. The function is thus 
more properly performed by planning units locateo 
within the organizations or groups they are to serve. 
Operationally, such units should appear very much 
like research organizations at one "end** and very much 
like analogues of their parent organizations or groups 
at the other. No such institutional forms in either the 
public or private sector are known to exist at present. 

4. Coupling-Implementation Link. This link is 
weak or nonexistent in the futures field. In the public 
sector this is where most citizen groups are beginning 
to operate with the dual objectives of increasing citizen 
awareness by participatory planning efforts (coupling) 
and of laying the groundwork for implementation of 
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siich-plans (implemenution). Although some groups 
have successfully performed the coupling function, 
they now appear to be faltering somewhat in the imple- 
menution phases; It is too early to judge whether 
emerging institutional forms can bridge this gap. 

^ .5. ImpkmentadofhGoats Link. This link is largely 
undefmed and uncharted ih the futures field. It is possi- 
ble, but rare, indeed, for goal-setters to be 
implementation-oriented as well. (This does not mean 
that useful social indicator or social audit data is not of 
interest to such individuals.) And it is even less likely 
that implementing p-oups will be concerned with gen- 
eral images of the future— at the implementation stage 
the focus is far more specific, concrete, and action- 
oriented. Whether effective institutional forms can be 
created to bridge this gap in the near^ term is not clear. 

What arc Jhe implicati6ns,4hen, for future institu- 
tional forms in the futures field? For the more imme- 
diate: future, no new institutional forms seem to be 
required. Rather, a need does exist to reshape existing 
forms along three dimensions in which '*linkages'* are 
cither weak, or virtually nonexistent. The three modi- 
fied institutional forms will be designated in terms of 
their dominant roles: "M** (Methods), "A** (Applica- 
tions), and "C* (Couphng).^o 

1. M' Forms. As already noted, research on futures 
methods is almost invariably slighted when it becomes 
integral with applications-oriented activity. And yet an 
almost certain stcriiity in methods research is the result 
when the two are separated. Ideally, what is needed is 
an institutional form that focuses on futures methods 
development; while at the same time providing a link to 
goal-formulation.and applications-oriented activities. 
The functibiwi^ spanning required is large but not 
impossible. 

OpcrationaUy, the number of professionals need not 
be large (10 to 20) and such a* unit might function 
equally well within a university or a nonprofit institute 
setting. An important feature of the operation would 
be the "flow-through** quality of some suff— notably 
the goal setters or image generators who are not likely 
toVant to maintain strong organizational affiliations. 
At the same time, tiie core professional staff must be 
sufficiently stable to pursue particular applications 
problems to completion and to provide stimulus and 
feedback to methods development activities. 

2. A-Forms, No shortage of applications-oriented 
analyses exists in the futures field. Much of this work is 
not particularly responsive to client needs, and severe 
difficulties normally exist in couplingthc results of that 
which is responsive to ultimate users. 



Ideally, what is needed arc institutional forms with 
the following features: high competence in the 
problem-solving applications areas of the futures field, 
while at the same time maintaining close contact with 
/methods research at one end and consumer needs at the 
other. ' ' * 

Operationally , the size of the group need not exceed 
20 to 30 professionals operating either in the public or 
private sectors. The '^coupling** arm would be the most 
diffculf to develop and mainUin. For this, staff 
members with user-oriented sensitivities VrOuld l[)e 
required who were willing to devote considerable time 
in interfacing activities. 

3. C-Form5. Effective futures coupling institutions 
are presently nonexistent in both the public or private 
sectors. It is true that particular individuals (i.e., futu- 
rists in residency) often attempt to perform this func- 
tion for private corporations or government agencies. 
But the results are generally disappointing because the 
resources and level of understanding are not matched 
to the tasks at hand. 

Ideally, coupling institutions are designed to provide 
bridges between applications or strategic planning 
outputs and the ultimate users of such outputs. Again, 
the required functional span is such that some staff 
must be engaged in applications activities while others 
must work closely with '*line operating** staff who are 
immersed in tactical planning and day-to«<lay 
decisionmaking. 

Operationally, the si'^ of such units depends directly 
on the size of the parent organization or group within 
which the C-form may be embedded. In effect it must 
appear as an amalgam of a staff and line activity. It is 
even conceivable that it could function with a^very 
small core of pi:*fessionals (i:c:, 5W10) supported by a 
larger number of "flow-through** staff from other line 
,and staff organizations. 

In summary, diagrammatically, these idealized 
institutional forms are mapped as shown in Figure 3. 

Some Retearchable issues Related to 
Basic Roies 

Structuring institutional forms in order to maintain 
a suitable balance among required roles or functions il 
difficult. Equally important, however, are a host of 
institutionally, methodologically, substantively,^an(l 
operationally related issues stemming, frorti the basic 
functions of the futures field;these issues are critical to 
the furtherdevelopment of the field. Many are endemic 
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to research or planning activities generally— futures or 
otherwise; others are brought into sharp focus by the 
futures field in particular. 

Imtitutlonany RtiuM isfutt 

Institutionalized activities of any kind bring their 
own special brand of problems withJhem. In the 
^futures field these are aggravated by the poorly defined 
boundaries of the field, the wide range of interests and 
disciplines to be accommodated, and the highly intel* 
lectualized and creative nature of its activities. Thus 
questions of working group structure, orientations, 
and effectiveness loom large in discharging required 
roles or functions in the futures field. 

Among the most important researchable issues^^ are 
the following: 

• Retrospective studies of factors (e.g., composition, 
.size, and age) affecting group creativity and produc- 
tivity in the futures fieldr 

• Exploration of the role of advocacy and its impact 
onA^rganizational effectiveness in the futures field. 

• Study of the influence of "public interest" status— 
that is, profit or nonprofit structure— on the 
objectives and performance of organizations in the 

^ .futures field. 

• Analysis of the sources of organizational support in 
the futures field and the relationship to problems 
addressed and conclusions reached Tgun for hire*" 
syndrome). 

• Study and improvement of communication patterns 
(or ""networking"') among institutions in the futures 
field in terms of nature, frequency, and extent of 
information exchange and transfer. 



Mtethodologicalty Rtlattd Imum 

The major need related to the methodological rok is 
the equivalent of a "^unified field theory.** Methodolog* 
^Jcal proliferation runs high in futures research, coni- 
pounded'by similar proliferation of technique from 
other sister analytical activities (e.g., operations 
research, systems analysis, decision analysis, planning- 
programing-budgeting, and: technology assessment). 
For example, about SO technological forecasting 
methods are purported to exist.^^ 

What is clearly 'not nwded is another fashionable 
name for a minor variaiit to an already known princi- 
ple or technique. Instead,.a serious start should be 
made in struct uring a- science of complexity** that aims 
to integrate the quantitative and qualitative, analytical 
and judgmental, and short-term and long-term 
approaches to systems pianning and analysis. A 
prime objective is to understand aiid put the methodol- 
ogies used in the futures field in such a context. 

Among the most important researchable issues are 
these: 

• Retrospective studies of the utility of futures 
methods and the factors that led to their success or 
failure. 

• Development of methods for making value orienta- 
tions of futures researchers as explicit us possible so 
that the possible influence on research output may 
be assessed more easily. 

• Exploration of the role of multidiscipilnary inputs ol 
several experts to produce joint forecasts. mod<;is, 
and scenarios or alternative futures; particular at- 
tention should be directed to the role of group judg- 
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mcnts as communicating and integrating vehicles to 
help bridge or^nizationai boundaries. 
^ Study of principal data integrating or cr^s- 
^rebitlhg tcchniques--cross-impact analysis, scenario 
building, gaming/simulation, and cther$-~to detect^ 
underlying similarities and differences. 

• Development of an array of quantitative and 
qualitative validating measures that can be applied 

^td'futures outputs, 

Subttanthrtly, Rtlattd ittutt 

The major need related to xht applications role is the 
characterization an'cl understanding of social change 
processes at thc'macro (or societal) level. Any futures 
, application inherently deals with change— either 
change as it has occunrcd in the past for possible guid- 
ance in the present or, more importantly, as it may 
occunn the future. The dynamics of such processes are 
how yery poorly understood, almost in any social con- 
text. The ultimate objective is thus to assist in the de- 
velopment of a **science of change.** 

Among the most important researchable issues arc 
the following: 

• Development of a language and framework for 
characterizing social change processes including 
determinative, fomiative, and random aspects,' as 
well as such basic elements as values, goals, and mdi* 
CCS of social performance. 

• Study. of the role of societal images in social change 
processes and of how such images should be incor- 
porated into futures activities. >^ 

• Exploration of the uynamics of social change from 
the standpoint of the occurrence of continuities and 
discontinuities, nature of critical time constants, 
positive and negative feedback effects, and so forth. 

• Analysis of the role of institutions in social change 
processes vis-a-vis lead/ Sag relationships, adapta- 
tion, capabilities, and renewal mechanisms. 

• Study of the relationship of change processes at the 
macro (societal) level to change processes at the 
micro (individual or group) level. 

Op«rationaliy Rtlat«d Issum 

The major need related to the coupling role is in 
characterizing and understanding change processes at 
the micro (or individ ual) level: This, after all, is the lev- 
el at which most change processes begin— where indi- 
vidual perceptions, behavior, and attitudes are formed. 
Also, in view of the strong partiapatory roots of the 
futures field, considerable attention should be paid to 
the nature of the processes by which such participation 
is to be fostered and realized. 
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Among the most important researchable issues are > 
these: 

• Retrospective studies of ?.he role of futures research 
outputs in the realization of perceptual shifts on an 
individual or group basis. 

• Exploration of the factors influencing credibility of 
research outputs as a^function of personal and local 
"cuiturar characteristics. 

• Analysis of behavioral and attitudinal change 
processes triggered by alternative images of the 
future. ' ^ 

• Study of barriers to micro change processes. 

• Evaluation of relative effectiveness and role of 
individualized "hand crafting** micro change-pro- 
cesses versus group "culture-modification** micro 
change processes. ' ^ -.v^ 

Some Speculations on the Future of the 
Futures Field 

The futures field is still clearly in an embryoJiic stage 
of development and it is very difficult to perceive the 
forms it may take at maturity. More difficult still is the 
drawing of ariy clear picture of the evolution of ine 
entire body of processes aimed at advancing the role of ' 
intentionality iri human affairs, i.e„ formal planiiing, '\ 
analysis, and decisionmaking. 

It is a virtual certainty that the futures field will 
eventually be subsumed in some larger context^be 
this a science of change or a science of complexity bl- 
under some other rubric— and very likely in accor* 
dance with society*s proclivity to function on the basis 
of selective attention and inattention, a new social 
planning focus will gradually develop. But the futures 
field will leave, as have other similar activities in the 
past, its distinctive marks. These are likely to include: 

• A deeper understanding oi social change processes 
at macro and microJevels. 

• A more effective integration of qualitative (or 
judgmental) and quantitative (or analytical) compo- 
nents in planning. 

• A more balanced multidiscipUnary approach to 
planning, with the social sciences as full partners 
with the physical and analytical sciences. 

In the long run, however, the futures field may 
contain the seeds of its own transformation (or even 
demise) through a demystification of social planning. 
Perhaps not unexpectedly, information technology— 
the centerpiec/ of the postindustrial society— may play 
a pivotal role in this transformation. 
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In a very real sense, the complexity of the problems 
we face has led us to speciaIi2ation in planning as it has 
elsewhere in society. As a result,,the basic activities.of 
thinking (or "jniaging") and doing (or "acting") have 
been pulled farther apart. The diagram in Figure 2 may 
properly be viwed as ah artificiality in which a com- 
-plex "tinkers-torevers-to-chance" (methods-to- 
applicatipii5:^to-cgupling) has been substituted for the 
more direct "goals-implementation" linkage. The two 
.basic players are in actuality goal setters or image gen- 
erators anddniplementors. But these are also the most 
difficult to join because of the lack of a common lan- 
guage and the different philosophical orientations. 

intermediation of some kind will still be required to 
sort out and evaluate options and consequences, even 
in the long riih/ffut the form of that intermediation will 
likely change. This may be viewed in two stages. In the 
'first, the goal setters may be provided vehicles for eas- 



ier access and interaction with each other, as well as to 
a new class of intermediaries. In the second, pahicipa- ^ 
tory planning and decisioiiTmaking (involving imple- 
mentors) at grass-roots levels can increasingly become 
a reality, with the important feature that effective link- 
ages can now also be established with goal formula- 
tors. The pentagon of.Figufe 1 Lbusjnay^now becomea 
trirngle, or perhaps even a line where the shortened 
response times permit rapid iteration, interleaving of 
thinking and doing, and the amalgamation of incre- 
mentalism and rationalization in planning. 

Perhaps these are no more than fanciful images. But 
:perhaps they._suggej5t:real ppss^^^^ for coping wijh 
increasing complexity by turning that complexity back 
on itself in-providing information n^onitoring, gather-, 
ihg,. analyzing, and disseriiiriatirig capabilities Tor 
social planning.ahd action— a particularized embodi- 
„ ment of the Noosphere of Pierre TeilHard de Chardin. 



FOOTNOTES 



I^ote. A'number of stimulating conversations with Robert Johanscn 
of the staffof the Institute for the Future served to clarify and extend 
some of the concepts presented in this paper. This paper is 
copyrighted © 1974 by the Institute for the Future, Inc. All rights are 
reserved. 
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Chapter (4 



CoYAmunications in Futures Research 



HardlU^TiSnstone 



typoloigjy 

The title futurist'' serves as an,unbrella for a wide 
spectrum of individuals just as docs the label "^systems 
anal>^tA* JForthis discussion it is helpful to categorize 
Ihe futurists in terms of two parameter: (a) the futures 
paradigip and (b) the futurist's background and disci- 
plinary interest: f 

Paradigm Grouping > 

There appear to be four basic types as shown in Table 

1:^ 

\rThepiscquhters j 
This paradigm involves the application of a dis- 
counting factor to the future (and the past); The indi- 
yidual cbncentrates on the present and the discount- 
ing factor limits his concern to the immediate future 
(and immediate past). This subject is treated in detail 
in a later section. 



B.T/ie Extrapoiators 
The philosophy, is that the future is an extension of 
the pasti hence trenff extrapolation • is the ^favored 
technique for studying the future. The trend may be 
linear, exponential, pr cyclical, but it is determined 
entirely. by data (i.e,,, info nnat ion aboul the. past): 
The ^fact that over 90. percent, of all forecasts, are 
trend.extrapolatipris.suggests t hepdpularity of:t his- 
paradigm. Herman Kahn*s '*surpri&e-free'* future 
withJts stress on extrapolation of population and 
GNP fails in this cUss.^He assumes that the param- 
eters significant to the past generation wijl ^equally 
descriptive ofjhe twenty-firit<^ntury.Tfie Forrester 
and Meadows "standard moder bf the world* based 
on datafrom 1900 to 1970, runs.tolhc yeac2100aath 
the assumption that the elements and interactions inr 
the model,;i.e., its stnicture,:femain unchanged in 
the next 130 years. The businessman who asIS for 
the **most likely** forecast of market prneeds or of 
population or government budget expects a trend 



Tnblt 1. Paradigms of Futurists " 



TYPE 



PHILOSOPHY 



TOOLS 



CHARACTERISTICS 



DISCOUNTERS 




Interest only in 

near term problems 



Future is 
extension 
of past 



Idealism 
Future can 
be created 



Combining of 
past and 
future creative 
approaches (feedback) 



► Trend 

extrapolation, 
^Models based 
on past 



•Normative (needs) 

analyses 
• Imagination, vision 



^Interaction of 

exploratory and 

normative forecasting 
^Use.of.multfplejtoqls 



Disinterest In 
forecasts 
Improvisation 



Emphasis on data 
Empiricism 
Lockean I.S.* 



Emphasis on values 
Creation of new models 
L^ibnizian I.S. 



Adaptive 

Alternative futures 
Singerian I.S. 



•I.S. « Inquiring Systems. 
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extrapolation. The LeontiefMhput-output^mod 
entirely^dependent upon information about the past 
to create a jFp recast 

C. The Goal Setters 

We include her.e both Utopians and dystopians. This 
group does not believe that the future is an 
extensipn.of the past . It dreams of a future (usually 
only^one) whichas ne\v and different. Imagination 
and-creativity play a vital role as, a new future, is 
designed; In Ozbekhan's terms, the jus is oh \vhat 
we *'ought to do" or not do rather than on \vhat has 
Seen done or, is most likely to be done. New values 
are readily accepted: Charles ^Reich's -*G'on- 
sciousness IIU" B.F. Skinner's programmed man, 
andthe.dqonisday, prophets are all examples. Most 
of the \vorld's religions andcultures reflect Utopian 
views of the future. The Book of Isaiah pictures an 
ideal society, Plato's "Politeia" envisions. an ideal 
state, and Marx's socialist society is a modern 
jiormative'^^vision: As Polak notes, the stbr\' of 
salvation always operates as a projection backward, 
from the future into the prescnuJ.Gx)al setters focus 
on a destination. If they also concern themselves 
cohcreteiy with ways to carve out a trail to reach the 
, ^ destination, they may well move into the next 
category. 

D, The Cyberneticists 

This paradigm calls for an integration of past and 
future orientations or exploratory and normative 
forecasting. The past is recognized as important in 
* establishing the initial directions for the future, but 

new futures are considered at a, basis for changing 
the trend. Feedback is thus an essential means in de- 
veloping an appreciation of the future. Unlike the 
goal setter, the cyberneticist is not committf*d to one 
future but considers alternatives. He fits John Piatt's 
"wagon train" concept. The immediate movement is 
determined by the past and present. Beyond is a 
region which can be reconnoitered and the direction 
of the wagon train changed in consequence thereof. 
As the train moves on, further changes are likely as 
the terrain is traversed and new reconnaissance 
about previously unknown areas becomes accessi- 
' ble. A distant objective is assumed but may be 
adjusted if the path indicates that it is no longer rc^i- 
t sonable. ^ ^, 

The paradigms are idealized ^in the sense that they 
I rarely occur in pure form. Thus the extrapolator ma> 

: apply considerable discbunting in basing the data for 

. ^ ^ --his: extrapolation only on the recent past, or the goal 
setter may be influenced by ideas and movements 
which have proven successful in the past. 
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Background/Interest Grouping 

In systems studies two strands of development pro- - ^ 
ceeded in parallel with ver^' little communication for * 
almost a whole generation (1940's to 1960's); (1) Von. ';. 
Beftaianffy xame to systenis from a backgrbund in i 
biology. He developed general systems theory and a [ 
following ip the life sciences. (2) Independently the 
electronics-aerospace ccmmunity. developed: systems, 
analysis.along.engineering lines. With:the addition of 
military-oriented operations researchers arid econo- ; 
mists, the stage was set for cost-effectiveness. Within ] 
each strand interna] communications were adequate, . * 
but the two ehjoyed'little contact- with each other until t 
social systems became a common concern. 

JhQ situation in futures research^is more complex. 
the separate strands include econolnists who produce J 
econoriiics forecasts, technologists who- generate \\ 
technological forecasts, military analysts who develop ^ 
threat estimates, business planners who do research on 
future markets, sociologists who study social trends, ; 
and artists/ writers who mold futurist ideas- into. var- , 
ious forms. Then there are populdrizers.who produce ^ 
bestsellers or television series about the future and, 
finally, entrepreneurs who organize future-oriented , 
activities. And even within one discipline there are 
wide variations in paradigms. Our time frame is alsb^ 
much" more extended than that of the systems area. 
Sociologist C. S. Gilfillan produced his first work in 
1907 and "Recent Social Trends'* was published ^n 
1933. Futuristics constitutes a very old— if hot always 
honored occupation. Our emphasis in this paper will 
be on the recent years (1960's and I970's). 

table 2 presents an overview of the combinations of 
both groupings which are readily identifiable. Repre- 
sentative names are shown; at times one name may 
appear in two categories. '\> 

Communication Among Futurists 

Within a Single Paradigm— Interest Block 

This represents the simplest communication prob- 
lem. There are invisible colleges and individuals tend to 
be familiar with one another's writings in areas (or 
subsets of areas) such as technology-cybernetics, 
sociology-extrapolation, and business-goal setting. 
For example, consider the intersection technology- 
extrapolation. There are professional organizations 
which provide trend extrapolations to their members 
(e,g.. Electronic Industries Association's **Electronics 
1985") and professional discipline-oriented journals 
which present articles on trend extrapolations. 
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' iri the blocks which include the;goal setter paradigm 
; w^find^strpng.persoM^ surrounded -by disciples 
\yho form a closely knit communication system. Exam- 
/pics are Robert Thepbald/John Gal^ 
and Buckmihster* Fu^^^^^ Jeilhard de Chardin has 
eyokeUa society beannghis^ 

_ Books constitute a favorite communication method 
in areas such as cybernetics-technology and goal setter- 
; Sfk:ioloKr:-Calder, tPolak,. Reich, Skinner; Martino, 
Ayfesi-ahd J antsch are all authors of significant books. 

Between Paradigm-^interest Blocks 

HereiweTind books; re^ and conferen- 

ces :as the prihcipal:m^ of.conimunicatiori. ^Books 
7 ^such; asnhe-lUhn-W 

dpws e t al/s pieXimits to Growth are widely read for 
"*-^the*-substa^^^ forecasts;, Jantsch's fechnqlpgical 
ftorecqsting in Perspective is inet hodblogy-or ie nted. 
j^eports are produced: by or^hizations sUch as the 
^ ^ Institute for tfie Future, The "Futures Group, Stanford 



Research Institute, and the Hudson Institute for;busi- 
ness.or government plahher^s. Most frequently the sub- 
jects are specifically c6nirnissioned;by the client! Jour- 
nals .such as Futures and' fechriplopcdl Forecqsiirig 
arid Social Change were^ created^ in 1 968 and '1969,, 
respectively, to serve as major forums foxomm'un^^^^ 
tion for both methodology and substantiye forecasts. 

A recent survey indicated the following organiza- 
tional breakdown of-authors for these joufhals. 



Author Affiliation 

Government 
Universities ^ 
Nonprofit Institutes 



A uthbr Affiliation^ 
TF&SC Futures 



Unaffiliated ^ 

*Firet four years of publications 
"tJ4%miIiiary 



22% 



44% 
29% 

ao%. 



4^- 



In Juxope, wealso have the.Frerich "Euturibles^and. 
the German "Analysen und Prognosen." 



Table 2. 



TYPE 



FUNCTIONAL 
ORGANlZAflONS 

Business 

Military 



ARCHITECTS 
TECHNOLOGISTS 



SOCIOLOGISTS 
THEOLOGIANS 



WRITERS 
ECONOMISTS ARTISTS 



.DISCOUNTERS 


MOST 
OF 

THE • 
PUBLIC 


Uhsophisticaled 
businesses 




EXTRAPOUTORS 


c 

3 
—> 


C 

o 

•D 
w 
O 

O 
c 


Conventional 

business 

planners 

Utility industry 

Military agencies 


Most 

technologists 
Lenz 


Belt 

Gilfillan 
' Kahn 
McHale 


Most 

economists 


"Year 2000" 
( Kg hn 'Wiener) 


GOAL SETTERS 


\2 

3i 
*o 

H 

oc 

UJ 

N 

E 
< 

QL 
O 


0 
w 

4> 

o 

w 
oc 

D 

UJ 

Z 

UJ 

OC 

OL 
UJ 

OC 
H 
Z 


Creative 

marketing 

organizations 

Orucker 
Bennis 
Harman 
Oe Gaulle 


Dub OS 
Gabor 
Fuller 
Soieri 
Spilhaus 


de Chardin 
Galtung 
Reich 
Skinner- 
Saint Simon 


Galbraith 
Theobald 


Burgess 

Bradbury 

Capek ' 

Clarke 

Kafka 

Orwell 

most* 

science fiction 


CYBERNETICISTS 

1 


OL 


UJ 


Defense: 

RAND 

systems 

analysis 

groups 


Ayres 

Forrester 

Jantsch"^ 

Martino 

Turoff 

Gordon 


Dalkey 
Michael 

Ozbekhan 


Boulding 
Leontief 


"Limits to 
Growth" 

De Jouvene/ 



198 

ERJC 208 



\1 

I 



Coriferences constitute another popular mode of 
communication, Exaniples: 



Sponsor 

Chamber of Cpmmcrce/ 

Business School 

sponsored annual- 
^ ;Forcc«TConfcrcncc 
U.S. Air Force : 

(J. Martiho) 
National Academy of 

Engineering 
lEEE-Airlic Hbuse.rVa. 

' iMpBa^TSymppsium 

Beliagio Symposium 

World Futures Research 

tech Assessment 1973 

Industrial Management 

{J.BrigHt)r 
SINCRO-Frahce 

MB?.-Germany 



Parttcipttion 

■Invitation and open 

Invitation 
Invitation 
Invitation 
'Invitation 
Invitation 

1970. 72 Open 

1968.73 Invitation 
Open 

Open-Payment*^ 

Open-Payment 

Open-Payment 



Business- 
economics 



Technology- 
Military 
Technology 

Technology- 
Sociolb^ 

Sociology- 
Technology 

Sociolpgy- 
technology 

Sociology: 
Humanities 

Buaness- 
Technoldgy 

Business* 
Technology 

Business- 
Technology 

Business- 
Technology 



These conferences are dominated by presentations 
.of papers (which are sometimes collected in book foi m 
" jaterj; The invitational conferences also facilitate the 
operation of invisible, colleges. Participants often 
.establish contacts at the conference and maintain them 
between meetings. 

It is« somewhat surprising that futurists confine 
themselves to highly conventional means of communi- 
cation. The conferences themselves have not been as 
innovative in their modus operandi as certain profes- 
sional society meetings which have no explicit futures 
orientation (e.g., some Institute of Management Scien- 
ces meetings). Techniques such as Delphi conferencing 
and advanced media techniques, are not yet in use. 



Communications with Nonf uturists 

Nonfuturist Academicians and Professionals 

The traditional discipline orientation tends to limit 
the futures interest,of academicians and other profes- 
sionals to their own narrow fields. Besides occasional 
forecasts pertinent .to those fields and found in their 
professional journals, their principal source of futures 
material is the popular press. Excerpts from books 
such as The Limits to Growth and The Year 2000 are 
-published in newspapers and magazines. In addition, a 



professional society meeting might feature a guest- 
speaker who> presents a talk about the future— often 
nioi-e in the vein of eriterainment than serious insight. 
One exception is the American Association^ for the 
Advancement of Science and its journal Science; 
another-is the Bulletin of Atomic Scientists. Both have 
.a ssrious.concern with the interactions of politics and 
science, most frequently focusing on short range con- 
cerns, however. 

The discipl ine orientation of most academicians and 
professionals predisposes them against inter- or trans- 
disciplinary modes of thought. We are facing here a^ 
Jong,traiition;wych is extremely^^ difficu^^ to change. 
The Ph.b: dissertation is a casein point. It forces the 
candidate to. **know more: and more about less and 
less," culminating in a dissertation which only a hand- ^ 
ful of his peers can understand; As Robert Straus has 
noted: 

departments have become theiprihcipahbases 9f 
power within uniye^^^^^^ Because almost all 

departments are identified' with specific disci-' 
plines, their political functionsihave oj^^ served 
as forces to.preserve anachronistic disciplinary 
identities, to enforce obsolete cbmpartmentaliza- 
tion of teaching, and to discourage formal 
research and teaching activities that cross 
disciplinary lines. This ... . has been vigorously 
supported by many faculty who wish to. work 
within comfortably ^ delineated areas of 
specialization and subspecialization, unper- 
turbed by the need to recognize broader 
implications in their oWn spheres of interest and ^ 
blissfully oblivious to the amplications that 
developments outside .of their discipline may 
have to their own special interests.^ 
Even if futures research were, an established disci- 
pline the compartmentalizatiom would inhibit com- 
munications with the bulk of academicians. Since nfiost 
professional people are the product of a highly 
discipline-oriented training, their perspective also 
tends to be constrained, although perhaps not as sey- 
""■^lylFthHt^f the academician. ThiS' is particularly 
true of lower and middle levels in government and 
industry. 

Consider the planner in fhe armored vehicle field in 
the Army. He may be concerned with the planning of 
future tanks, possibly covering a period of 10 to 15 
years. He may even be exposed to alternative world 
scenarios involving diverse types, of warfare. If he is 
presented with a scenario which considers that the only 
type oif war after 1980 is nuclear war,-he will^try to 
assess how tanks can be used in nuclear war.^Che is 
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given a scenario indicating that the only kind of Nvar 
will be guerrilla war. he wiU detcrminc how to employ 
tanks in guerrilla war. It will probably not occur to him 
' tl^at in cither case tanks may no longer be needed. And 
if t|iat thought does cross his mind/it will be quickly 
extinguished' by the recognition that;tHis might imply 
the end of the agency for which he is planning. In the 
typical bureaucratic organization the original raison 
rfWre slowly, but inexorably; loses its primacy once the 
lorganizatipn is well established" to the . goal of self- 
perpetuation. Consideration of the future is limited to 
those aspects which will support this objective. 

Another^reflection^ofthe.bias in^he military is the 
manipulation of the future •threat." Inflated or^dis-^ 
torted intelligence data are made public to support 
requests for Higher defense bud getrfh6 ficlitious 
"missile gap" in 1960 and Pentagon: press releases 
about new Soviet submarjne'bases^.timed to coincide 
¥^%5^9*^gressional budget hearings are cases in point. 
Similarly, business planning activities tend to be 
strongly biasedin their view of the future. Petroleum 
companies and automobile manufacturers have con- 
sistently ignored forecasts which warn of possibilities, 
or suggest alterhativcs, detrimental to their established 
Jy?^? pfJ'iSiiJ?^!^^ Thjy^may even go to considerable 
pains to undermine^r^discrcdiCsuch futures studies by 
public relations and otherTcchniques. Politicians sub- 
sist on a base of popular support and therefore use. 
forecasts to strengthen this support. As discussed in 
^^Ghapter 5, Hitler's "thousand-year Reich" is illustra- 
|ive,of the use of forecasts to manipulate public opin- 
ion. ^ 

Thus we conclude that many potehtial users of fore- 
casts misuse such information to advance the cause of 
their organizations or their own fortunes. The picture 
is not entirely one-sided, however. Consider the crea- 
tionof the new Office of Technobgy Assessment. The 
origin of the concept appears to have been communica- 
tions between Congressman Emilio Q. Daddario, 
Mips Jerome Wiesner, and Charles.Lindbergh. Dad^ 
dario undertook the drive to implement technolpgy 
assessment with his Congressional subcommittee in 
1965. and the effort reached fruition in 1973. Of course, 
it might be.argued that technology assessment is only 
niarginally .future-oriented. The basis for its need 
resides not in future technology nearly as much as in 
current technology. As Harvey Brooks has noted, the 
social and environmental difficulties we encounter 
today are consequences of new or excessively massive 
applications of old and familiar technologies. This 
explains the relatively limited role of technological 
forecasting-in technology assessment.^ 
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The General Public 

The indiviaual's concern with the future is strongly 
reflected in his children: Traditionally they have pro- 
vided him with a form of immortality, as well as a 
means of security in his old age. Life insurance and sav- 
ings for 'children*s college educ ations are concrete 
means of implementing this concern today. The ifidi- 
yidual is also conscious of his oivn future in terms of 
health and economic security, The latter is a funda- 
mental consideration in the support of organizational 
stability and includes seniority and tenure. The identi- 
fication of the security of the individual with the perpe- 
tuation ^ofthe organization which.employs him Ts, inr 
4urn,-^^rcsponsiblc for the rigidity and permanence 
which characterize most or^gam2ationsreiwngc is 
often intcfpreted as danger, i.e., a threat to security; 
and is therefore resisted? 

The general public constitutes the largest body with 
which the futurist interacts; Elected officials neces- 
sarily take their cue from the attitudes of the public. If 
the people discount the future, their representatives 
will generally follow (exceptions are those .Who lead 
rather ^tban follow). The subject ofdiscounting is thus 
at the heart of the problem of communication between 
futurist and the public. 

The higher strata of the socio-economic hierarchy 
tend to take some interest in futures activities, 
although this may well be placed TiT the category of 
entertainment. They read books like Toffler's "Future 
Shock" and magazines like The Futurist; they see 
movies like "A Qockwork Orange" and "Fahrenheit 
451." They enjoy plays like "R.U.R.*^ and per-, 
formances like those of Buckminster Fuller. They may 
join a local chapter of the Worid Future Society, 
attend a S YNCON gathering, or become involved in a 
communications network such as that developed by 
Robert Theobald; The latter two represent interesting 
new communications concepts. SYNCON is an acro- 
nym for "synergistic convergence" and is the:brain- 
schild of Barbara Marx Hubbard and her Committee 
for the Future. In ifs current format a large group.of 
people meet for 3 or 4 days to discuss societal goals and 
aims. :nitially they are partitioned into 8 to 15 groups 
depending upon background and interest. 

Thegroups are physically an-anged to form a wheel 
as shown in Figure I . Each group is reasonably homo- 
geneous, and the coinmoii interest facilitates its discus- 
sions. In the second stage, pairs of groups are com- 
bined for further discussions. The combining process 
continues until there is only one group. Individuals of 
entirely different backgrounds are forced to interact 
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(e.g., artists and: engineers). Thus the traditional com- 
partmentalization is systematically-broken down. The 
group discussions are i-nerspersed with informal talks 
*by futurists, int?:rview,s and other presentations. 
Closed circuit television pipes this input to each group 
and also monitors the progress of the group discus- 
sions. SYNCON sessions have been held at Southern 
lilinoib University, in Los Angeles, and Washington, 
D.C 

Theobald's net involves newsletters and other writ- 
ten.materials (e:g., the magazine Futures Conditional) 
circulated to interested individuals with feedback 
emphasized. 

Some members of the lower strata of the socio-eco- 
nomic hierarchy find satisfaction, in prophetic 
spellbinders such as Jeari Dixon and Edgar Gayterlh 
most cases they are too much immersed in the day-to- 
day problems of living to spend their leisure time in the 
pursuit of the future. 

A fundamental problem which inhibits communica- 
tion 1s system complexity. The individual is familiar 
with the world which immediately surrounds him in 
time. and space. He may be able to project one or a few 
changes and superimpose them on his present world. 
^He is unable, however, to consider simultaneously a 
large nurhber.of ^simultaheous changes in elements of 
the system and their interactions. He can visualize 
increased crowding with a growing number of automo- 
biles arid see the likelihood of more freeways. But he 
has difficulty determining the impact of a shift from 
suburbia te a different communal life style on private 
transportation, or even of the impact of high taxes on 
automobile use. This is, of course, the same difficulty 
whicK impedes the act of forecasting itself. A conse- 
quence of the complexity of the systems of most inter- 
est is the difficulty of communicating insights about 
sucHisystems to others. We will consider this problem 
further in the next section. 



Communication Dilemma No. 1: System 
Complexity 

Systems which involve nature, man, society, and 
technology are very different from those which are 
purely technological or purely economic* The many 
variables, the high degree of interdependence between 
them, and the nonlinearity of the relationships leads to 
fundamentally dissimilar behavior. Complex systems 
are stable in the face of most changes in input, yet 
exhibit catastrophic changes with a few gradual altera- 
tions in input. They have long lag times in accommo- 



dating to desired changes and historical as w(jll as spa- 
tial linkages. The overall impact is often felt in the 
occurrence of unexpected or counterintuitive conse- 
quences. 

Clearly the traditional scientific approach of struc- 
turing, partitioning into subsystems, and analysis of 
each element is inadequate for such systen National 
microdecisions all too frequently lead fo .ational 
macrodecisions. Even the bold work of Forrester and 
Meadows in system dynamics and the scenarios of 
Kahn and Wiener manage to treat only the tip of the 
iceberg. Holistic insights must be obtained and com- 
municated. A narrativels not only an unsuitable mealS^^ 
to communicate a painting by Van Gogh or Picasso; it 
also fails ib^ communicate a future urban environ- 
ment. A picture cannot communicate either an orgasm 
or a societal breakdown. The weakness in holistic com- 
munications is seen most glaringly in scenario writing, 
which utterly fails to transmit thesignifij:ance of a pro- 
jected f uture. In traditional fashion'it tends to project a 
few currently meaningful parameters and neglects to 
consider many potentially crucial ones (which also 
change) as well as their numerous interactions. Our 
normal failure is not the inability to derive a "correct*' 
scenario, but rather to derive any holistic representa- 
tion other than "more of the same.'' 

A novelist may have the talent to communicate the 
meaning of a complex future moreeftectively: OrwelPs 
/PS^and Kafka's rr/fl/areexamples,of such capability. 
We must explore communication concepts outside the 
range familiar to the academic community. 1 want lo 
make it clear that 1 am not referring to simplistic devi- 
ces such as placing Fuller geodesic domes, abstract, 
paintings, or space vehicles on exhibit— a procedure de 
rigueur at some future oriented meetings. The works 
of Holling,Uohnson,* and Schule'^are more indicative 
of the need. Among the innovative paths are the fol- 
lowing: 

I. Use of the computer as a high level communica- 
tor The computer can give the individual a new ability 
to "play" with complex systems, to get the "feel" orex- 
perience which he relies on to comprehend such sys- 
tems. It is possible to create an informal, intimate dia- 
log which serves to concretize Gedankenexperimente. 
The Xey is the use use of multiple sensory modalities in 
interacting with the computer (manual-visual, audio- 
visual). A first step is the works hop series developed by 
H oiling and Goldberg for participative urban and 
regional planning at the University of British Colum- 
bia. 
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.2. Scores aiid scenarios developed by artists together 
with systems scientists and futurists. The joining of the 
arts and sciences ntay prove a vital step in communicat- 
ing compicx future alternatives. The "scoring" concept 
of Lkwttnce Halprin^ is a example of a catalytic agent 
to effect the melding of artists and nonartists in an 
endeavor of this Uind Audio-visual taping in turn may 
be the forerunner of three-dimensional multiple motor 
sensory efivironmental simulations. 

3. Vivified^modeis of complex systems. The value of 
models which are true prototypes of new systems is rec- 
ognized in technology-based industry. The most fecent 
change in procedure for military aircraft procurement 
in the United States reintroduces the prototype as a key 
step before commitment to production. It is surprising 
that insistence on "living^'models has been lacking in so 
many large-scale social system proposals. An individ- 
ual who is Physically able to live in several new urban 
environments is far more likely to/makc a mwhingfu^ 
choice than one who must do so on the basis of narra- 
tives, pictures, or architect's models. 



Communication Dilemma No.^2:rrDls — 
counting the Future 

A bitter lesson which every forecasted and "planner * 
learns is that the vast majority of his clientele has a very 
short pUnKing horizon as well as a short memory. 
Most people are really only concerned with their 
immediate neighborhood in space and time (see Figure 
2). Occurrences which appear to be far removed from 
the present position are heavily discounted. Moreover, 
the degree of discountingimay well vary with the indi- 
vidual's cultural and social status. A person at the 
bottom of Maslow's human values pyramid will dis- 
count environmental pollution much more heavily 
than someone near the top. The poor, for whom survi- 
val is a daily challenge, are hardly going to lose much 
sleep over a pollution or population crisis 20 years in 
the-future. A similar difference applies to space: a 
slum*dweller worries about rats he can see in his room, 
while the jet set worries about depletion of wild game in 
distant Africa. Among nations, Americans seem to 
have a particular penchant for discounting. They are a 
young Nation (and the young discount more than the 
mature). They are raised on installment buying and 
"fly now, pay later*" exhortations. The writer is only as 
good as his iatest book, and the politician isattuned to 
the voter's persistent query, "But what have you done 
for me latelyr 
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The massive impact of this personal discounting 
process on the Forrester-Meadows World Dynamics 
model is readily demonstrated. Consider an individual 
who was unconcerned about global pollution in"l950 
and is still untroubled by current world population 
density and food availability. Normalizing these varia-^ 
bles to 1950 and 1970, respectively, the Meadows 
"standard" run generated^the pollution, population, 
and population/ food Production curves denoted in 
Figure 3 by "O."^ Crises peak in 60 years for pollution, 
in 80 years for population , and in 90 years for food pro- 
duction. Application of a discount rate equal to, or 
greater than, 5 percent reduces the population and 
pollution crises to minor significance, i.e., no dramatic 
worsening of the cifrrent situation is perceived by 
today's observer. Future food shortages may exert a 
somewhat stronger personal fear and possibly result in 
a lower discount rate for food* production than for 
population or pollution data. But herc^e fmdjhat no 
large-scale deterioration of the situation occurs for 50 
years even without discounting; in fact, there is some 
improvement over the next 20 years. It is not surpris- 
ing, therefore,'that cries of crises fall on deaf ears. 
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Apparently discounting acts in both directions- 
future and past, A crisis about to happen or just expe- 
rienced is discounted little, while events a generation in 
the future or in the past are discounted severely. The 
historical pattern of. national wars suggests that a war 
is discounted completely in the span of about one gen- 
eration. The tendency to discount the past is observed, 
even among cxtrapolation-onerited forecasters. While 
they do look at the past it is almost invariably the 
recent past. I would guess that of the 90 percent of fore- 
casts wHich are trend extrapolations,-90 percent use 
data extending back no more than one generation. The 
reason usuajly given is that either data, e.g., GNP, is 
not^ available or is not relevant. 

Forecasters lack a sense of history. One of the:.nost 
interesting techniques— forecasting by analogy— is 
rarely used: Anloutslanding study was done by Maz- 
lish on the analogy between the impact of- railroad 
technology and space technology, with emphasis on 
spinoffs.''^ The current energy crisis has had its prede- 
cessors: animal food shortage in Paleolithic times, 
manpower shortage in the fourth century A^.D. in 
Rome, and most specifically the wood shortage in the 
sixth century in Europe (which led to the introduction 
of coal): There may, in fact, be a genetic basis for man's 
concentration on the present. An ability to maintain 
such focus probably enhanced his chances of survival 
in frequently hostile surroundings. 




Unfortunately, this space-time discounting phe- 
nomenon is usually poorly understood by the futures 
researcher and is a major reason for the ineffectiveness 
of long-range planning activities generally. The fore- 
caster points to remotely located threats and opportu- 
nities only to find a frustrating and maddening unres- 
ponsiveness. Rarely does he try to come to grips with 
Jhe basic communication difficulty. Yet we do have 
some clues. The*" most effective trigger to force 
installation of traffic lights at a dangerous intersection 
is the occurrence.there of a series of fatal accidents in a 
short time span. Catastrophic fires spur tHe enactment 
of new fire safety rules, and passenger aircraft colli- 
sions lead- to improvement in air traffic control. The 
actualityof the Soviet SpwwfA: galvanized a dramatic 
shift from the low-key Vanguard space effort to the 
gigantic Apollo^^program. The Arab oil embargo has 
stimulated both energy conservation measures and 
research on new kinds of energy sources and means of 
delivery. 

The key to effective communication is a perceived 
crisis or opportunity of sufficiently serious proportions 
in the near^ space-time neighborhood of a sufficiently 
potent client or constituency. This can be brought 
about in two ways, schematically shown in Figure 4: ( 1 ) 
moving the distant crisis or opportunity well within the 
client's current field of perception or planning horizon 
or (2) extending the client's field of perception or.plan- 
ning horizon. 
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Rgure 4. Space-time perception. 



1. The most obvious means to compress the time 
dimension is to create a minicrisis in the near term. If a 
potential future catastrophe can.bc averted by such a 
strategy wc are justified in'considering it. Ljbor uses 
the concept in precipitating strikes; the military use it 
in creating ^'threats'' (e.g., the nonexistent "missile 
gap** in i960). The current Arab oil embargo had pre- 
cisely the characteristics of a minicrisis for the United 
States. The awareness and actions which resulted may 
avoid a much more serious crisis in the I980's. 

There arc less obvious but equally intriguing 
approaches. We nolt that technology, in the i^hape of 
communications, has been far more successful in com- 
pressing space than time. Television has dramatically 
foreshortened the space dimension and brought 
distant crises and lriumphs*intonhe living room with 
forceful impact. The Kennedy assassination eventsand 
the Apollo manned lunar landing arc examples of its 
capability. Communication has been much less effec- 
tive in similarly foreshortening the time dimension. 
Orson Wellcs's radio version of H. G. Wells's War of 
the Worlds is a rare example, again reflecting the 
importance of the artist. 

We should not only study improved means of using 
communication to compress time (e.g., "All in the 
Family'* set in 1990?) but ways to substitute space for 
lime and then compress thespacedimension (see arrow 
S in Figure 4). If we can recognizea future crisis forour 
society in axurrent or recent crisis of another society, 
we may be able to focus on that society and use com- 
munications to bring its perception vividly into our liv- 
ing rooms. Possible examples are the overpopulated 
cities of India and the undernourished poor of Africa 
and South America. Similarly, we may find future life 
styles already casting their shadows in other cultures 
Joday. As. 300 hours in the life of **An American Fam- 
ily" were filmed in Iy72 aTTd subsequently presented in 
12-hour long episodes on television, the family life in 
other potentially relevant cultures can be brought 
home to today's public. 

There are, of course, also dangers inherent in a 
strategy of type I: repeated cTeation of minicrises can 
dull their effectiveness (the '*cry woir syndrome), and 
misuse by vested interests may cause harm. 

2. The other alternative, extension of the individu- 
al's field of perception or planning horizon, poseseven 
more intriguing questions. Are the current limits 
physiologically determined or illusory? There is grow- 
ing interest in the development of new concepts tocon- 
dilion the individual to a longer time horizon. The 
work of Jean Houston and Robert Masters on time 



distortion Jn altered states of consciousness is pcrti- 
n1ent. We all recognize that 5 minutes can at times seem 
like an hour; conversely, individuals facing death but 
unexpectedly surviving (e.g., airborne parachutists 
with unopened parachutcs^Ianding-safely in a snow 
bank) consistently report that their entire lives 
u:ireeled before theminavery brief lime interval. Mas- 
ters and Houston invoke altered states of conscious- 
ness to decondition the ordinary way oflhihkingaboul 
time. In this way an enormous subjective experience 
can occurina very brief period of clock measured time. 
They^have successfully- used this accelerated. mental, 
process of time distortion with novelists who arc 
blocked in their work. The use of ''mind games" is only 
one of the techniques of a vast frontier." It is obvious 
that our vast ignorance in this area can no Ion' be 
accepted. 

This discussion has concentrated on the future. It 
has already been noted that discounting of the past 
may also reduce the. effectiveness cf the forecaster. 

Extending the forecaster's historical consciousness 
would appear to pose a more readily solvable problem. 
Interaction between historians and futurists can be 
facilitated. Again the question resolves into one of 
interdisciplinary communications. One of the means 
should be joint "games" to attempt to do a forecast 
starting at a specific point in history and assuming only 
knowledge of Information of events prior to that time 
point. Comparison with"actual history subsequent to 
the forecast starting date can be most instructive. Even 
detailed analysis of the relatively few available histori- 
cal forecasts (e.g., the anonymous 1763 work The 
Reign of George Vi 1900-1925 and H. G. Wells's * 
Anticipations) is a worthwhile exercise too seldom 
undertaken by futurists. ^. 

Some New Suggestions 

The Working Groups at the^ 1973 Special Worid 
Conference for Futures Research brought forth a 
number of proposals bearing on improved communi- 
cations involving futurists. These serve to indicate cur- 
rent thinking. The last two of the four following pro- 
posals generated at Rome address themselves to the 
basic dilemma of communicating holistic insights 
about complex systems: 

1. Proposal for Worldwide Futures Communica- 
tion Network. Presently remotely located groups are 
unable to confer with each other on vital common 
issues, e.g., worid population growth forecasts. A task 
force should undertake the development of a multi- 
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njcdia nctwork.which includes progressively cassettes, 
videolapcsj and ultimately a two-way real lime interac- 
tive, computeraugmented conferencing network avail- 
able to all groups in the world interested in the study of 
problems of the future on a continuous, i.e., when 
wanted, basis. The appropriate sponsor is the World 
Federation for Future Studies with United Nations 
and/br foundation support. Full-time professionals 
will be required. The project should begin as soon as 
possible 50 that international .operation could be 
effected within 4 years. The concept could be demon- 
stratcd at a forthcoming World Federation for Future 
Studies Meeting (ihrough.simultancous meetings held 
a number of locations). 

The Rome conference itself underscored the impor- 
tance of such a concept: the absence of representatives 
from distant underdeveloped countries as well as the 
hiatus in communications between successive meet- 
ings. The technology is available today and analogous 
networks are already operating internationally (t.g., 
worldwide weather reporting system available to all 
airports and used in all countrPcs since the 1960'sorthe 
ARPA net in the United States). The proposed system 
can; in fact, use existing networks in many areas at a 
cost of SIO per hour or less. 

2. Participative Conference. Futures researchers 
are in danger of becoming a self-appoimcd elite which 
mirrors the existing elitist system in the society for 
which they presume to advocate chang,^. A very high 
priority should be given to develop techniques and 
methods to enable the entire community to participate 
in futures studies. A conference is proposed which pro- 
vides the opportunity for simultaneous activities to sat- 
isfy many needs and many abilities. It should be 
organized so that any person can design his own con- 
ferencing agenda and meaningfully participate in one 
or ten days. He could parficipatc simply by collecting 
information, by dialoging with others concerning 
ideas, or by developing and initiating action programs. 
The World Federation isanappropriate sponsor. Such 
a conference could be held as soon as practically feasi- 
ble and in almost any location in the world. The dia- 
gram (Figure 5) suggests one possible physical ai range- 
ment. 

This concept enables highly informed as well as 
uninformed individuals to participate in both informal 
and highly structured situations. It provides for maxi- 
mum opportunity of choice and freedom as well as 
structure and can be adapted to global, regional, or 
local situations. U is practical because it provides for 
maximum opportunities to participate in planning and 
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implementation. The financialcost is realistic and.does 
not fall on only one hosting organization. 

3. Proposals for Futures Museum.*?, TTk realization,, 
of quality oi life nr.odels presents a problem in social 
mini-technology. Using futures research methodology, 
the establishment of small-scale quality of life **musc- 
ums'' b proposed, the word museum here is used in the 
original sense {museion means home of the arts and 
techniques). 

This activity will facilitate the dUlogue between fu- 
turists and others at a level of holism which is unat- 
tainabjc with more conventionalmcans.of communi- 
cation. An individual can walk through; and **fecr 
alternative future cities in the same way he experiences 
colonial^ Williamsburg, Virginia City, or Di3ney*s 
Future land. 

4. Magic Mountain Centers. Mapc Mountain Cen- 
ters are proposed where Ve-creation'' of the individual 
can take place in a holistic way. Such centers will pro- 
vide*space, solitude, skilled teachers, and enablers. 
They will afford the opportunity to communicate.with 
oneself, one's family, and othere of interest. The lead- 
ers of Magic Mountain must be teachers and gurus 
who do not control the processes required but facili- 
tate and bear witness by their own behavior. Those 
who come to Magic Mountain can come for short or 
long periods. Resources of art, religion, and science 
will be available to help people move between the 
known the the unknown in new and open ways. In this 
manner the future-making capacities will be released in 
the individual. The sponsor suggested is the Commit- 
tee of Correspondence on Religion of the Future which 
is already being set up through The Rome Special 
World Conference. Initially, centers in Europe, Asia, 
Africa, and North and South America are advocated. 
The concept is considered vital because futurists and 
others need to learn to work in new ways in order to be 
able to create futures, not merely theorize about them. 
Ideas and starting points for this kind of center already 
exist in France, England, Japan, North America, and 
other locations. 



Conclusion 

The two dilen* ^las described in the sections on com- 
mimicating complexity and dealing with discounting 
must be given top priority in the communications 
aspect of futures research. The other communications 
difficulties pale by comparison. If these critical com-^ 
munications difficulties cannot be overcome, much of 
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the substantive achievement in futures research will be in the role of the court jester: they will be tolerated, and 
wasted. The planners and futurists will find themselves only so long as they amuse. 
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Monitoring the Future 



Executives, analysts, and citizens alike have a vital 
interest in mpnitormg th^ envirpni^^^^ that con- 
fluence of natural and man-made conditions relevant 
to^ current; choices of the . evaluation of: current 
policies:' Analytically, this confluence can be viewed as 
^aoilmihatioiMf'bW 

one or more futiyres. In practical affairs, especially 
where decisions are being made under pressure,ut is 
typically both. Surprisingly, while millions of dollars 
and man-hours are spent annually in capturing the past 
in the expectation that it may prove relevant, and while 
every individual and organization has some sort of 
system, formal or not, for making portions of this 
information relevant, very little is known about how 
these systems actually work— what they include, how 
they include it, whom they serve, with what,effect, and 
so on. This is particularly so in business and 
government;- We assert, however, that every successful 
system involves consideration of the future; indeed, the 
argument is increasingly being made that institutional 
intelligence or monitoring capabilities should be 
formally structured to include the approaches and 
results of futures research.^ 

As if in response to this need, the growth of the 
futures movement has been followed closely over the 
last decade or so by an increasing number of attempts 
by persons within the movement to develop informa- 
tion systems and sources that can help (from the 
outside) to alert decisionmakers to important prospec- 
tive trends and events. These efforts have sometimes 
involved the establishment of v/holly new organiza- 
tions, butmore often they have simply been appended 
as new activities within existing institutions. In the 
following paragraphs, we consider briefly several of 
the nriore significant "trend watching" systems now in 
existence or being developed, and then look more 
closely^at four services involving novel and quite 
interesting prodjcts,'* Throughout, our focus falls 
entirely on effoits that have, or promise to have, a 
futures orientation; that is to say, we omit from 



consideration the work of those hundreds, perhaps 
thousands, of public and private organizations that 
merely track developments ^ojver time without projec- 
ting them:into:the future. 



Trend Analysis Program 

The Trend Analysis Pr))gram (TAP), which is 
administered by the Institute for Life Insurance"(ILI), 
is designed to identify, on. the basis of a continual 
search of published literature, the social trends Nvhich 
may be significant to the insurance industry/ TAP is 
an effort by the insurance business to "study the 
environment in which our business operates and to- 
transmit what we learn to our member companies so 
that they can be attuned to what is expected of them 
and be, therefoje, more effective in serving the 
public."^ This program is unique in several respects, 
perhaps the most interesting of them being that it is the 
only voluntary yet formalized system for monitoring 
the future whLch has been established within and by a 
major U.S. business sector. Four subject areas are 
monitored: (I) science and technology; (2) t*^e social 
sciences; (3) values, attitudes, and opinions; (4) and 
political systems. Each of approximately 120 
volunteers within ILI member firms is assigned to read 
a specific periodical that regularly publishes on one or 
more of these subjects. This literature consists 
primarily of popular publications, but a few 
specialized journals are included as well. When articles 
are found that contain suggestions of trends that could 
be important, abstracts are prepared by the volunteers 
and forwarded to an ILI coordinating committee 
consisting of 15 senior executives from ILI member 
companies, supported, as required, by outside 
specialists in futures research. The role of the 
committee is to scan periodically the abstracts that 
have been submitted by the readers and to decide 
which are significant enough to be reported upon in the 



ERLC 



210 

220 



next Trend Report. The abstracts selected are then 
summarized and.publisiied for use by ILI members. 

Each reporf treats; one topic in detail. The reports 
also include-a section, "Sti-aws in the Wind," which 
briefly presents interesting and relevant issues dis- 
cussed :in the. recent literature; This section contains 
excerpts of items taken directly from the. Abstract 
Analysis/Committee meetings. Incidentally, while 
rrenrf^/tepom arej)ased almost totally on material in 
published' sources, like most of the other services 
described in this chapter, they also contain pertinent 
datajrom other sources. In addition to TAP, ILI has 
conducted since 1968 a program called MAP 
(Monitoring Attitudes of the Public). MAP is a 
monitoring: system which attempts to sufvey :public 
attitudes.and opinions^ to ward life insurance,, the life 
insurance business, and related issues. MAP surveys 
arc^conducted.ahnually. Attitudes on 50 topics were 
measured in 1974. These included acceptance of life 
insurance coverage for women, the family, government 
regulations, consumerism, and life insurance as a 
necessity. New questions are investigated each year but 
emphasis is kept on systematic monitoring of attitudes 
toward change by repeating questions from survey to 
survey, holding the methodology constant. This 
practice has generated a great deal of information 
about important trends in public attitudes toward 
current social issues. 

Trend Report 

The Urban Research Corporation of Chicago 
publishes the Trend Report, an early warning 
monitoring system comparable to the Trend Analysis 
Program of the Institute for Life Insurance. While the 
TAP program monitors and abstracts magazine 
periodical articles, the Urban Research Corporation 
scans and evaluates the coverage of issues in newspaper 
articles. More than 200 newspapers from 159 
metropolitan areas in the United States are monitored. 
The procedure for compiling a Trend Report involves 
categorizing articles into ten major subjects and 124 
subtopics. The ten categories are education, employ- 
ment, environment, government and politics, health, 
housing and urban development, human and 
economic relations, law and order, transportation, and 
welfare and poverty. The technique of content analysis 
is applied to the articles, measuring the increase or 
decrease bC coverage of each topic. The actual number 
of lines of text given to each topic is a basis of 
measurement. These data, along with commentary 
specifically geared to business interests on each topic. 



are provided in each quarterly ifend Report. A 
quarterly subscription is 5500. 

U.S. Industrial Outlook 

Many government agencies collect data on various 
time series, but only a iew attempt extrapolation. Of 
these, even fewer attempt to look more than twp or 
three quarters of years ahead. Obvious exceptions are 
the Bureau of the Census and the Bureau of Labor 
Statistics. Still another exception, although perhaps 
less widely known, is the Bureau of Domestic 
Commerce of the U.S; Department of Commerce^ 
which publishes annually a document entitled 1J:S: 
Industrial Outlook. Issues published' up to 1975 
contained projections to the yeai^4980;.beginning with 
the 1976 issue, projections were made t6rl985. In:all 
cases, several hundred indicators iri particular industiy- 
sectors (e.g., chemicals, paper, steel), all arranged by 
SIC code, are forecasted. Though the methbds used to 
derive these forecasts are not explained,, a 
mathematical model of some sort is no doubt involved. 
What distinguishes the Bureau's projections from 
similar efforts is that an attempt is made here and there 
to assess the impact of potential social, technological, 
demographic, and even political developments on the 
future course of the indicators. Again, however, the 
approach used to identify and trace out these 
interrelationships is not explained. Copies may be 
obtained from the Superintendent^ of Government 
Documents for $5.45. 

MAPTEK 

Quantum Science Corporation, a New York based 
multinational information services company, main- 
tains the MAPTEK Data Bases. At present there are 
eight data bases in the MAPTEK system, of which five 
provide forecasts. These five are: 

1. MAPTEK Computer Equipment Market Forecast, 
which provides a five-year market projection of 
more than 95 categories of computer equipment in 
terms of average selling price, quantity sold, and 
total dollar volume. This data base also forecasts the 
usage of these equipments in 40 end-user products... 

2. MAPTEK Electronic Component Market Forecast, 
which provides a five-year market projection in 
terms of average price, quantity, and total dollar 
volume of each component category. Also given is 
the usage of over 300 categories of electronic 
components in each of more than 450 equipment 
categories. 
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3. MAPTEK Computer Services Market Forecast^, 
which-^ provides a five-year ^projection of user 
expenditures and vendor revenues for the computer 
services industry. It covers 13 end-user industry 
sectors and 79 individual computer services 
categories. 

4; MAPTEK European 'Computer/Communications 
^Data:Base presents five-year forecasts for computer 
equipment (by:product type) and DP services forjl 7 
European countries classified by 9 market groups 
and 13 research (industry) sectors. ^ 
5. MAPTEK Office Technology Forecast, which 
provides a five-year market projection in terms of 
^average selling price, quantity, and total dollar 
^volume^ofi ea ch : office ^equipment ' category , struc- 
'tiired byTihciustry. sector and office size. 

-These.data bases are made available on a fee basis 
throug h th e NlAPTEk Associate Program. The 
service's aim-is to provide primary research informa- 
tion for strategic and tactical market, product, and 
.business planning to executives of the electronics 
industries. 



Stanford Research Institute 

One of the oldest and most importJint services 
available from the independent research community is 
the Business Intelligence Program (formerly known as 
the Long-Range Planning Service) provided by the 
Stanford Research Institute. This service, which was 
established in 1958, is available by subscription fcr 
$6500 per year for an initial two-year primary contract. 
Participation provides (1) new reports as they arc 
issued (approximately 30 reports are published each 
year); (2) copies of previously published reports still in 
print (approximately 200 reports); (3) an inquiry 
service, which permits clients to ask for additional 
information about subjects addressed in current 
reports; (4) consultation with authors and professional 
• staff (priviliges similar in scope to^thosc of the inquiry 
service); (5) microfilm backup to research reports; (6) a 
Report Subject Index, covering all reports in print, 
including subject headings cross referenced to all 
pertinent reports, plus alphabetical and numerical 
listings of the reports; (7) executive summaries of each 
new report; and (8) occasional seminars or conferences 
devoted' to themes of interest to many clients. 

The Business Intelligence Program monitors and 
projects change as it relates to business strategy, 
operations, and management, drawing out im- 
plications of economic, sociaK technological, and 



political change for various segments of the business 
community. Reports cover developments worldwide, 
but selected topics are regionally oriented (e.g.. North. 
America, Europe, Japan). They alert executives to new 
business ogpqrtuiiities, trends, or threats, providing. 
iliTormatioivon new processes, products, markets, and 
advanced planning techniques. 

More than 540 reports haye been published since the 
program began. Representative topics include Trends 
in Manufactufed'Housing, Econometric Forecasting 
in Business ' Planning, Environmental" Policy and 
Impact Statements, Trends in-the Western European 
Chemical Industry, Weather Forecasting, Nuclear 
Power Prospects, and Business Opportunities in the 
:USSR. 



MAE 

In 1966 work began at the General Electric 
Company to develop a sophisticated computer-based 
data bank and forecasting system for the use of GE's 
corporate planners. The success of this effort, which 
was performed at TEMPO, GE's center for advanced 
studies, led the corporation to make the system 
available to outside users on a subscription basis. In. 
this mode, the service is known as the Management- 
Analysis-Projection (MAP) System. The data bank of 
trend information open to MAP subscribers is one of 
the largest in the United States; it includes the 
following files: 

— The GE Economic Forecast data bank, which 
contains qjarterly and annual time series for 200 
macroeconomic variables and selected indicators of 
the U.S. economy. Long-range annual forecasts 
cover the next ten'years, while quarterly benchmark 
forecasts cover the next eight quarters. 

— The NBER data bank of more than 2000 time series, 
which is maintained by the National Bureau of 
Economic Research. It covers all National-Income 
Account series published in the Survey of Current 
Business, all cyclical and economic indicators 
published in the Commerce Department's BCD and 
CEA Economic Indicators, plus many more series 
on prices, employment, banking, and other topiqs. 

— Federal Trade Commission and Security and 
Exchange Commission data banks, which contain 
quarterly financial statements representing the 
aggregate of all enterprises classified as manufac- 
turers who are required to file U.S. Corporation 
Income Tax Form 1120. 

The NPA regional economic and demographic data 
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;bank,:,which is maintained by the National Planning 
Association and contains historical data plus fiye- 
and teri^year-pj-ojections, for eight regions, all 50 
states, the District of Columbia, and 230 Standard 
Metropolitan Statistical Areas. 

— A regional IndustriaLProduction Index data bank, 
which is maintained by U.S. Engineers and 
' Consultants, Inc. and provides two types of monthly 
data: an index of activity by state and manufacturing 
industry, and a measure of the contribution of each 
industry in each state to the Federal Reserve Index 
of Manufacturing: 

-^The. Southeastern Regional Data Base, which is 
^maintained^by the' Southeastern Economic. Project 
and contains detailed regional information on the 
Southeastern , ecp honiy . 

—The Standard Industrial Classification data bank, 
which comprises series on ten measures of business 

---aciivity-(such-as*eniployment*and-shipments)^for_ 
over 5(W industries. 

—Specialized industry files, including those of the 
Association of Honie Appliance Manufacturers and 
the National Electrical Manufacturers Association. 

MAP users have full access to these data. Moreover, 
they may Slso introduce .parameters of their own, 
reflecting conditions unique to their own organizations 
or special assumptions about future prospects. (No one 
else has.access to these original data while they are in 
the system.) When the user has defined a problem, 
selected the time series of interest to him, and entered 
his own data, he then can exploit the forecasting 
capabilities of the MAP System, which has a variety of 
bi'ilt-in extrapolation procedures. MAP is highly 
flexible and. easy to use; for these reasons, plus the 
richness of its data base, it may be the most powerful 
tool of its type in the United States today. 

In addition to M A P, GE has offered MA PCAST, an 
information service based on GE's own projections 
about future economic and business developments in 
the United States. While this service is no longer 
available to new subscribers, plans to make it available 
again were being considered in 1975. MAECAST is 
thus being used primarily by GE personnel. The 
previous (and possibly revived) MA PGA ST service 
has four parts: (1) the MAPCAST Quarterly Review of 
Economic Prospects (a journal that discusses the 
possible course of existing and emerging trends and 
gives baseline and contingent extrapolations of major 
economic indicators); (2) the MAPCAST Mid- 
Quarter Review (a periodic newsletter that notes any 
deviations from Uhe baseline projections in the 
.pjeceding' Quarterly Review and explores their 



significance); (3) two-way communication with GE 
(the opportunity to phone GE economists for further 
information about the projections in the .preceding. 
Quarterly Review):^nd (4) special in-depth studies (the 
opportunity to commission GE personnel to perform 
proprietary research on specific markets and in- 
dustries). In-its earlier promotional literature, GE 
emphasized that the trend forecasts provided in 
MAPCAST were derived through wholly new techni- 
ques, as well as **unique combinations of more 
advanced [versions of conventional] methods." Provi- 
sion could be made for including **the likely impacts of 
changes in governmental p^ 'icies, public attitudes, and 
the interaction among, industries"; in ways not 
specified,, **considered expert judgmentr on these 
matters could also somehow be factored into these 
extrapolations,. 



institute for Trend Researcli 

The Institute for Trend Research (ITR) is a private 
research corporation organized to increase scientific 
knojvledge of economic trends and patterns. The 35 
Pressure Indicators is a monthly publication of ITR 
and is available by subscription for$150. For.each of 
35 individual series (including housing "starts, stock 
prices, textile shipments, GNP, short-term interest, 
and auto sales) trend forecasts are prepared monthly. 
These charts have been published since 1970, and ITR 
claims to have ^determined that the 35 "pressure" 
indicators turn upward in approximately the same 
order, cycle after cycle. In light of this conclusion, these 
indicators are offered as an up-to-date descriptioh"of 
the current business situation and as a means of 
identifying cyclicaLchanges that may be developing. 



National Planning Association 

The National Planning Association (NPA) 
publishes three reports that are of interest here: ( 1) the 
Regional Economic Projections Series (REPS), (2) the 
National Economic Projections Series (NEPS), and (3) 
Looking Ahead & Projection Highlights. The price for 
REPS and NEPS is S350 per year; a joint subscription 
to both is S600. Looking Ahead & Projection 
Highlights is free with membership in NPA. REPS is 
an annual that provides 5-, 10-, and 15-year forecasts 
of economic and demographic information for eight 
general regions, all 50 states, and more than 240 
metropolitan areas in the United States. Among the 
variables projected are population and labor forcesize 
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by age and sex, personal income^; personal consump- 
tion expenditures for 83 consumer product items, and 
housing stock by occupancy status and structural 
characteristics. REPS undertakes to forecast the entire 
national system of small areas simultaneously* 

The projection system works through a series of 
iterations and successive approximations, in 
which a^ small area's projected share of the 
national total of employment in certain so-called 
**basic" industries is *a prime determinant of 
employment in other secondary- and tertiary 
sectors in that area and therefore net migration, 
while conversely, the population of that area and 
its surrounding, **market" areas helps determine 
demand for goods and services in the public sector 
and in the secondary and tertiary industries.^ 

- REPS is derived from results presented in the 
national survey, NEPS, which is alsoan annual. NEPS 
looks S, iO,and ISyearsaheadat such subjects as GNP 
by major components, industry sales, exports and 
imports by industry group, output and employment, 
investment, government spending and revenues, 
personal income by type of source, personal expen- 
ditures by product categories, and so on. The long- 
range projections produced atNPA are generated by a 
series of models^^some maintained by NPA and others 



by Chase Econometric Associates. Some modiflcatioh 
of CEA's assumptions is done as deemed necessary in 
the judgment of Che analysts. Table 1, drawn from an 
NPA flyer, compares some of the organization's earlier ^ 
long-range projections with actual outcomes.^ ^ . 

Looking Ahead & Projection Highlights is intended 
as a supplement to REPS and NEPS. Each issue of this 
newsletter focuses on a particulair subject^addressed in 
REPS ^ NEPS (e.g:, "Income and Consumption in 
Metr'' ^olitan Areas: Projections to 1985"), sum- 
marizing key findings from these reports with a 
minimum of statistical and econ9mic jargon. 



McGraw-Hill Publications - 

The Economics Department within^cGrawTHill 
publishes numerous report series that present (and" 
provide interpretations oT) business and economic 
trends, along with analyses and Industry studies. The^ 
publications of the Economics Department include: 

—-Annual Survey of Business' Plans:fdr New- 
Plants'^and Equipment: Planned capital investment 
data for 26 major industries for four years ahead. 
Breakdowns of investment Into buildings, motor 
vehicles, and machinery and equipment into 



Table 1 

Compaiisont Between Previous NPA Economic Projections and Actual Developments, 

1950, 1960 and 1965' 

(dollars in billions) 







1950» 




I960' 


1965* 








Projected 






Projected 




Projected 


Indicator 




Projected minus actual 




Projected minus actual 




Projected minus actual 






5 years 


as a percent 




8 years 


as a percent 




10 years as a percent 




Actual 


earlier 


of projected 


Actual 


earlier 


of projected 


Actual 


earlier of projected 


GNP 


$163.5 


$170.0 


3.8% 


$419.5 


$425.0 


1.3% 


$624.6 


$632,9 1.3% 


Pei jonal consumption 




















109.0 


116.3 . 


6.3 


286.4 


291.1 


1.6 


407.7 


408.8 0r3 , 


Gross domestic investment 


26.6 


25.3 


-5n 


57.0 


55.9 


-2.0 


97.9 


92.2 -6.2 



Source: NPA — 

* The comparisons between projected and actual developments have been adjusted for periodic revisions tn the national 
income and product data which have occurred in the postwar years. The comparisons shown above are based on the definitions 
prevailing in the year in which the projection was made. 

^ Naaonat Budgets tor Full Employment (Washington. D.C.. National Planning Association. 1945). Both the actual and 
projected GNP data are expressed in terms of 1945 constant prices. 

^ Gerhard Colm. The American Economy m i960 (Washington. D.C.. Nationil Planning Association. 1952). The actual ancT 
projected GNP data are expressed in terms of 1951 constant prices. 

* Long 'Range Protections for Economic Growth. The American Economy in 1970 (Washington, D.C.. National Planning 
Association. Planning Pamphlet No. 107. 1959). The GNP data are expressed in terms of constant 1958 prices. 
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modernization versus expansion, and by six major 
regions are also included. Data on capacity trends, 
operating rates, sales, and' price and employment 
expectations are also available in the report. $8.50. 
'Detailed^ industry Breakdowns: Data for ap- 
proximately 50 3- and 4-digit SIC industries 
(unpublished figures) are available for trends in 
capital spending plans and sales forecasts for four 
years-ahead. $35. 

-Capital Spending Forecast for Four yearj; Forecast 
of capital expenditures for 23 major industries and 
groups for four years ahead, based on mathematical 
relationships between McGraw-Hiir survey results 
and actual data. Issued in June of each year. $35. 

-Preliminary Survey of. U.S. Business' Plans for New 
Plants and Equipment: Planned capital investment 
data for 26'niajor industries fpr .two years ahead. 
Sales and price expectations are Jncludcd.r$7.50. 

-Detailed Industry Breakdowns: Trend data for 
approximately 50 3- and 4-digit industries (un- 
published figures) are available for trends in capital 
spending plans for two years ahead. $35. 

-Capital Spending Forecast for TVvo JVarj; Forecasts 

.of capital expenditures for 23 major industries and 
groups for two years ahead, based on mathematical 
relationships between McGraw-Hill survey results 
and actual data. $17.50. 

•Annual Survey of Overseas Operations of U.S. 
Industrial Companies: Planned capital investment 
data for 14 major industries in eight major areas of 
the world for two years ahead. Breakdowns of 
overseas investment into property, plant, and 
equipment, as well as data on capacity trends and 
operating rates are also included. Sales and profit- 
expectations. are also covered. S8.50. 
•Summary of U.S. Industrial Companies' Spending 
Plans: U.S. industrial companies* total planned 
capital expenditures both at home and abroad for 
two years ahead. S8.00. 

American Economy, Prospects for Growth to 1988: 
Economic and industrial projections to 1978, 1983, 
and 1988. Regional data on population and income 
are also included. Approximately CO pages including 
growth tables covering nearly 1 75 3- and 4-digi't SIC 
industries. $50.00. 

U.S. Business Outlook, Short-Term: Key factors in 
the short-term business outlook along with a 
detailed.table of forecasts of significant economic 
indicators. Issued four times a year— January, May, 
August, and November. S6 per report. 
US. Business Outlook, Long-Term: An annual 
updating of long-term trends covering 15 years 
ahead^ or more, including two pages of general 
tables. S6. 



— ffiorW Business^ Outlook: Annual economic 
forecasts for most of the major industrial nations of 
the world. Includes detailed statistics on gross 
national product and industry trends. $17.50. 
World Business Review and Outlook at Mid Year: 
An update of annual economic forecasts for thenextj 
year for most of the major industrial nations of the 
world. Includes statistics on gross national product 
and overall industry trends. $17.50. 

—A Decade. of Growth in Western Europe to 1984: 
Economic projections for 14 Nations in Western 
Europe for 1979 and 1984. Includes detailed^ 
statistics on gross national product and population. 
$10. 

^Migration of Industry: FrajtcXiom of employment 
for 1977 and ,1982 for 22 major manufacturing 
industriesin six major regions of the United States. 
$12.50. ' . r 

— Annual Survey of Pollution Control Expenditures: 
Pollution control expenditures of 26 major in- 
dustries for the current year and third year ahead. 
Breakdowns of air versus water pollution control 
expenditures, as \yell as total costs oY bringing ^cji 
industry's existing facilities up, to current standards, 
are also included. R&D^.expenditures for pollution 
control are also covered. The results arTbased on 
data gathered in McGraw-Hill's annual survey of 
businessVplans. $7.50. 

—Annual Survey of Investment in Employee Safety 
and Health: Employee safety and health expen- 
ditures of 26 major industries for the current year 
and third year ahead. Results are based on data 
gathered in McGraw-Hill's annual survey of 
business' plans. $6. 

—Annual Survey of Corporate Profit Trewrfs.-Profits, 
profit margins, and financial data for 22 industrial 
categories for the year ahead. Results are based on a 
survey of financial executives in industry. S7.50. 
'Annual Survey of Research and Development 
Expenditures: R&D expenditures in 20 manufac- 
turing industries and in nonmanufacturing as, a 
whole for the current year and the third year ahead. 
Data on new products as a percentage of sales four 
years ahead are also included. Breakdown of 
Federal versus private funding of R&D is covered. 
Results are based on data gathered in McGraw- 
HsH's-Annual Survey of Business' Plans. $7.50. 

The Survey Research Center at 
the University of Michigan 

The Survey Research Center conducts a quarterly 
survey of consumer sentiment. The survey, which 
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involves a representative sample of U.S. households, is 

^toward the outlook for business conditions, unemploy- 
ment, inflation, interest rates, and buying conditions. 
This "Index of Consumer Sentiment" is often reported 
in the more general publicationr Economic Outlook 
U.S.A., which is published quarterly by the Survey 
Research Center. According to the Center, the aim of 
this publication is to **aid decisionmakers in achieving 
a better understanding of the economic and social 
environment" by providing analyses that incorporate 
"direct measurements of the expectations, attitudes, 
and plans pf both cpnsumers and business firms with 
the economic and financial variables traditionally used 
in forecast models.** Articles are devoted to such topics 
as food prices,>usiness jnvcstments.^attitudes toward 
violence, and fertility trends. An annual subscription is 
$18. 



^The Conference Board 

The Conference Board, despite its size, resources, 
and support by industry, does surprisingly little 
forecasting. In 1974, howevier, it began a series of 
studies to examine future trends and developments in 
specific industry sectors (e.g., primary metals); these 
studies are developed through use of the Maryland 
Interindustry Model, an input-output model. One of 
the Board^s other efforts is a bimonthly one-page 
summary report entitled Consumer Attitudes and 
Buying Plans. Based on surveys conducted for the 
Board by National Family Opinion, Inc., these reports 
examine expectations over the coming sir months 
regarding charges in business conditions, employment, 
and income, as well as plans to purchase cars, homes, 
and major appliances. Questions are also answered 
about vacation plans. This series is comparable to 
those prepared by many other organizations, notably 
the Survey Research Center at the University of 
Michigan. 



CAP Reports 

^ The Institute for the Future, an independent 
nonprofit research corporation dedicated to com- 
prehensive studies of the long-range future, is the 
originating agency for two services which regularly 
monitor the future. One service is Project AWARE; 
the other is the Corporate Associates Prograrir(CAP). 
Project AWARE is discussed later in this chapter. The 
Corporate Associates Program provides information 
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about changes in the corporate environment and Jn 
planning techniques. The primary means of dissemina- 
tion is the bimonthly CAP Report. The reports are 
v^ry brief (approximately six pages);.among the titles 
that have been published since the program^s begin- 
ning in January 1975 are the following: 

— CRl-3, ** Attitudes and Value Change— Impact of 
Future Energy Crises"; **Strategic Planning: 
Eliciting Expert Information." 

— CRl-2, **Equal Employment Opportunity: The 
Long-Range Impact on Corporation**; 
"Strategic Planning: Identifying Critical 
Issues.^' 

— CRl-1, "World Interdependence: A Revaluation"; 
"Strategic Planning: Penetr^tinf the Cor- 
porate Barriers." 

TADinMPACT Program 

Arthur D. Little, Inc. is a profitmaking consulting 
organization. One of its services is the ADL IMPACT 
Program. The total program includes briefings, 
Outlook Reports on topics of major interest (energy, 
chemicals industry, metal resources, etc.). Comment 
Letters (which tend to be shorter analyses of narrow 
topics or fast-breaking developments), and personal 
consultation. The annual fee for the program is $7500. 
Single reports may be purchased for approximately 
S 1000 and Comment Letters are available for $250 per 
letter. Outlook Reports and Comment Letters assess 
the impact of developments— economic, social, 
regulatory, technical, and commercial— which have a 
direct bearing on the businesses of clients. 

Yankelovich MoiiUor and Corporate 
Priorities S:/^> % \ * 

These services* .ay[c^^^ .by a private firm, 

YankelovichV $icellyVVahd^W^^ which is engaged 
largely in pollings The first, Yankelovich Monitor, is 
an ongoing research' program which projects 35 social 
trends organized into five broad categories: 

1. Psychology of Affluence Trends. 

2. Antifunctionalism Trends. 

3. Reaction against Complexity Trends. , 

4. Trends Relating* to the. Weakening of the "Protes- 
tant Ethic." 

5. Trends Reflecting Permissiveness Child Rearing. 

Monitor studies are intended for use in planningfuture 
marketing moves and for understanding how con- 
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sumers currently buy and use products, and how they 
respond to advertising, packaging, promotions, and 
other marketing tactics. The initial entry fee for 
sponsors is $18^800. Thereafter a yearly fee of $13,800 
entitles sponsors to receive this proprietary service. 

The second, Yankelovich service is Corporate 
Priorities, a continuing study designed to highlight and 
to analyze possible resolutions to the conflicts between 
the competitive market system, and pressures on 
business coming from the ecology movement, the 
consumer protection movement, government, the 
youth movement, and similar sources. Corporate 
Priorities is proprietary to its sponsors, who pay a fee 
of $24,000 for the first year and $22,000 yearly 
thereafter. Corporate Priorities is designed to assist' 
corporate management m adapting realistically and 
with foresight to new publi c demands and issues which 
"^arc-'challcnging^ traditional business concepts and 
corporate organization. The study measures 30 
demands and 150 indicators of demands by means of 
personal interviews among key leadership groups and 
a*large-scale sample of the general public. A total of 
.approximately 3200 individuals are surveyed. The 
respondent groups include stockholders, college 
students, union members, city officials, federal 
legislators, state agency executives, media executives, 
and officials in activist organizations. In recent 
advertising literature, Yankelovich, Skelly and White 
point out that Corporate Priorities goes beyond 
measuring "support'' for a public policy issue which 
can affect business autonomy, and uncovers the degree 
to which an issue has been crystallized, the role seen for 
^business, types of solutions under consideration, 
recognition and acceptability of **trade-offs" involved, 
and the vulnerabilities of specific products and 
industries. 

Futures Conditional 

In 1973, Robert Theobald began publication of 
Futures Conditional, a highly idiosyncratic monthly 
intended, in Theobald's words, to explore "the 
interlinked issues raised by the transition from the 
industrial era to the communications era." Futures 
Conditional has described itself as a "participatory 
trendlelter" rather than as a magazine or a conven- 
tional newsletter, primarily because readers are urged 
to help shape the contents of each issue. There are no 
limitations on subject matter, the first issue, for 
example, contained an interview on the need to explore 
the future, a survey of problems facing the un- 
derdeveloped countries, a parable on the myth of 



creation, a report on problem solving by a community 
in the Minneapolis area, a description of a program for 
Canadian youth, etc. Subsequent issues have con- 
sidered equally diverse subjects. Also included in each 
issue is a list of organizations or projects that readers, 
might wish to take part in. 

Since the beginning of 1975, Futures^ Conditional 
nas been published by the Norlhwest^^egional 
Foundation. An annual subscription is*$20. It is now 
described as "an information service to help you 
organize programs to get people thinking about the 
future, to give you ideas to think about and discuss, 
and to direct you to other resources. The publication is 
specifically designed for individuals and groups and 
communities who are using the bicentennial for 
thinking about and planning for their future." Despite 
its wishes to the contrary. Futures Conditional is 
essentially a magazine, but -it occupies a- previously 
unfilled niche between some of the general newsletters 
described here and The Fvturist, the Journal of the 
World Futures Society. 



Footnotes to the Future 

Futuremics, Inc., a Washington-based organization 
formed originally to advance Alvin loffler's ideas in 
Future 5/iocJt,.publishes the newsletter. Footnotes to 
the Future. An annual subscription is $15. Footnotes 
seeks to alert readers to new books -and articles, 
forthcoming meetings, and the availability of services 
provided by futurists (including some competitors of 
Futuremics). Only a few prospective trends and 
developments are mentioned in a tVjiical issue; these 
appear under the headline "News Notes." In all of these 
respects. Footnotes is comparable to several other 
services, such as Alert, published by the Research 
Institute of America. 



Bulletin of the World Future 
Society 

The World Future Society (WFS) publishes both 
The Futurist and its bimonthly Bulletin. The WFS, a 
nonprofit organization founded in 1966, is an 
association for tlic study of alternative futures. The 
Bulletin is coming to serve as the professional journal 
of the V/FS, presenting current theories and results of 
futures research, as well as book reviews and news 
items about the current activities of WFS chapters and 
about people who are conducting research on the 
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future: In many respects, the Bulletin is comparable to 
Footnotes to the Future, ytt its larger size allows for 
longer articles on futures research theories and 
" It applicati^s to be presented: 

Future*Abstract8 

A service introduced by Futuremics, Inc. late in 1975 
is Future^Abstracts. It is designed to provide a concise 
^ system for accessing information on futurist 

* publications, programs, and people. Abstracts -of 

relevant publications (including books, magazines, 
films, tapes,. games, and bibliographies) arc prepared* 
^ and published on 5 by 8 in. file cards. Descriptions of 
* organizations dealing with the ' aure and 
bibliographicaLabstracts of ^pximincnt futurists arc 
* also included.. Approximately 48 cards are distributed 
to subscribers eacR month. An annual subscription is 
$110. 

Future Report 

One of the most ambitious newsletters in the field is 
Future Report (formerly Tomorrow's World), 
published every third Monday by an organization 
called Foundation for the Future, in Cambridge, 
Massachusetts. Each issue consists primarily of an 
unstructured list of predictions, projections, plans, 
patents, anticipated developments, summaries of 
research studies, and research results. Many of the 
items are dravi^n from published sources, which may or 
may not be cited. A typical issue also includes one or 
more brief essays ("profiles") which bring together 
many anticipated developments in a major subject area 
(e.g,, defense or transportation). The orientation of the 
newsletter is technological, but political, economic, 
and social developments increasingly are being 
interwoven in the "profiles" and in the list of forecasts. 
The annual subscription fee is S36. 



Food Industry Futures 

Another newsletter available is Food Industry 
Fvtures pubUshed twice a month by Executive 
Strategy Services Co. This timely, interesting, and 
informative publication contains summaries of 
repor ted develop»-;ients and activities affecting the food 
industry, as well as specific forecasted events published 
in other sources. All areas related to the food and 
beverage industry are dealt with, including food 



supply, consumer preferences, crop yields, fertilizers, 
and labor. Results of studies conducted by government 
agencies such as the U.S. Department of Agriculture, 
and private institutions concerned with food are 
reported. Meetings and conftrenccs are also discussed 
r,nd books of interest are reviewed. An annual 
subscription is SSO. 



Technology Forecasts and Technology 
Surveys 

The best newsletter covering emerging trends in 
technology is Technology Forecasts and Technology 
Surveys, published 12 times a year by the Professipnal 
Writers Group since 19691(nd available by subscript ■ 
tion for S62 per year: The aim of this publication is to 
report on work.in progress in business and industryj^-^ 
the universities, government, and independent 
research organizations. Virtually all of the items 
presented reflect original research by the staff, usually 
through interviews. Hence, JTechnology Forecasts and . 
Technology Surveys is an excellent "early warning 
system.** A variety of fields is reported on in each issue. • 
Topics such as energy, micrographics, plastics. X-ray 
scanners, futures research, and consumer patterns may 
be treated in a single issue. 

* * * * 

This sur\'ey of trend watching organizations and 
services, while superficial and assuredly mcomplete. 
does illustrate the -principal types of activities being 
undertaken or contemplated today to help bring more 
of a futures orientation into the conventional monitor- 
ing system. We turn now to examine in more detail 
four other services which are distinctive -^in several 
important ways: not only do they involve special 
approaches and unique data banks, but, significantly, 
they are offered by organizations having a full-time 
concern with the study of the future. In and of 
themselves, these services are comprehensive **futures 
monitoring'* systems, though they are different from 
each other in perspective, scope, and objective. The 
four are the AWARE program of the Institute for the 
Future, the PREDICASTS® service of Predicasts, 
Inc., and the SCOUT® and PROSPECTS® services of 
The Futures Group. 



Project AWARE 

One of the very few "futures monitoring" services 
that brings the immediate intended user into the 
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process of forecasting so that he can help shape the 
final product is the Institute for the Future's Project 
AWARE. This is a multiclient effort available by 
subscription ($40,000 a year for each of three years). It 
is supported presently by four or five major private 
corporations in the United States.'' The immediate 
users in this case are key executives and planners in 
these organizations. Each year's work involves these 
persons arid outside experts in the identification and 
systematic assessment of specific potential events and 
trends within a broad framework of five categories: 
technology, society, government regulations, 
economics, and the international environment. Within 
each of these categories; problems as diverse as . 
business practices, health care, transportation, basic 
science; energy, and food resources are singled out as 
topics of particular concern. (In the first yeaPs 
program, some 70 participants found well over 1000 
specific issues in ihesc area's, of which 73 were dealt^ 
with in detail.) Additionally, attention is paid to the 
forces that may influence the nature and likelihood of 
the forecasted possibilities, and to policy options that 
may be worth attention if these events do or do not 
occur. Each client receives a.common an nual report on 
the results, as well as a report that tailors these results 
to his company's unique concerns. The common 
report, divided into separate documents on major 
themes, will be made available to the public beginning 
in 1976 in a bimonthly series of short reports, entitled 
PERSPECTIVES. 

Projcct^AWARE concerns itself with futures that lie 
at least five years ahead, centering aroung 1985. The 
principal method of. investigation, at least during 
AWARE's first year, involved a carefully designed 
sequence of interviews, data collection, polling of 
outside experts (usually through questionnaire), data 
integration and analysis, and reporting. Of greatest 
interest, perhaps, was the ingenious structure of the 
interviews and of the poll of outside experts. 

The purpose of the interviews, which were two-part, 
individual, hour-long sessions with as many as 20 
persons from each of the client organizations, was not 
to identify directly the specific threats and oppor- 
tunities most urgently requiring forecasting, but rather 
to gain insight into the kinds or categories of 
information that the interviewees would most like to 
have— and to determine the potential value of this 
information if it actually were in hand. To these ends, 
the interview moved through the following three 
activities, the first two in the initial interviews, and the 
third in the follow-on inter/iew: 

1. During the first few minutes of the interview, the 



interviewee was asked to pretend that he was with a 
clairvoyant (i.e., a person with perfect information 
about the fuiure), and to pose as many questions as 
he wished about futures important to him. The 
typical interviewee, after some initial hesitation, 
generated some 15 questions, and these, it appeared 
in subsequent analysis, fell into rather plausible 
categories, ^uch as regulatory behavior by govern- 
ment, competitive threats from abroad, the 
availability of energy, and so on. 

2. Next, the interviewee was asked to create two 
scenarios, one **dismar and one^^rosy** in its impact 
on his corporation if it actually materialized. The 
interviewees were asked to define each of these two 
worlds as consisting of a set of trends and events 
such that there was a 10^ percent chance tjiat the 
actual future world might be even better (in the 
^^rosy" case) or worse (in the **dismar case) than the 
worlds he described. The Institute found that Avhile 
most of the interviewees were readily able to define 
the dismal world, they had greater difficulty with the 
rosy one— a result which would probably be true 
today of the answers that would be given by most 
persons, though it stands in some contrast to the 
often observed optimism of futures researchers 
themselves. 

3. Finally, the interviewee was asked to review the^ 
collated and analyzed responses on the first two 
questions from all of the individuals in his 
corporation, including his own. From these he 
selected a subset within the control of his company, 
especially those which, if not dealt with, would have 
a significant financial impact on the company's 

operations in the period of interest. 

ir 

Thus, out of the interview's came lists of trends and 
events sorted as to relevance to the particular 
corporation and as to actionability by that corpora- 
tion. From the rank-ordered lists for each client, 
dropping the items repeated in two or inorc organiza- 
tions, it -.was possible to derive a list of 73 issues for 
further study. With the assistance of outside 
specialists, the Insitute then examined each issue in 
order to identify the specific questions that seemed 
necessary to ask if the issue were to be explored in 
depth. (Among the kinds of questions explicitly ruled 
out in this step were those that were-judged to have 
"already been answered in the published literature"; 
presumably, the references in such cases were passed 
along to the clients, though it is not clear from 
published subscriptions of Project AWARE that this 
was done.) The results were incorporated into a 
questionnaire, which was administered, after one 
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i^tpip/cning stcp^ to a panel of outside experts selected 
jointly by the Institute and the clients. 

The intervening step represents one of the niost 
interesting aspects of the AWARE proj ect and ma y> 
^with a good deal of further experimentation, be a 
prototypcfor^similar kinds of investigations per- 
formed*by!othcrs? It involved meeting with the experts 
individually and testing them on their "assessing 
ability/' The test made use of 20 almanac questions, the 
answers to which could be looked up but were almost 
certainly unknown toany of thecandidate respondents 
(e.g., What is the longest jump ever recorded for a 
flea?). For each question, the respondent was asked to 
estimate the range of values which would have at least 
an 80 percent chance of including the correct value. An 
ideal respondent would have provided the proper 
range for af least 16 of the 20 questions. As it turned 
^out,,in.theXirsLapplication.of.this.te5t,.only^oncof-the _ 
experts did so; the average was about 6 questions out of 
20. These results were used by the Institute to compute 
a "correction factor'* for each expert, so that his 
quantitative answers on the questionnaire itself could 
be adjusted to reflect the likelihood that he might be 
outside of the range that would include the "right*' 
answer. 

On the questionnaire* the respondents were not only 
asked to answer questions about the 73 issues, but also 
lO indicate their substantive expertise on each 
question. u.sing a 5-point verbal scale that was later 
tranjilated into logarithmic values, with *'expcrt** 
receiving a 16 and **unfamiliar** a I. Thus, in the 
analysis of the responses to derive a consensus 
judgment from the respondents as a group, the 
Institute was able to take each estimate, adjust it with 
the appropriate "correction factor/* and then weight it 
by the "expertise** value. Final values for the group 
were then normalized; from the normalized estimates, 
the expected value of each forecast, as well as its 10. 50, 
and 90 probability percentiles, tos computed. 

Nonquantitative mformation was also generated 
through the questionnaire, of course. The analysis of 
this material and the derivation of consensus were 
performed judgmentally: an effort was made to give 
greater weight to the self-appraiscd "expert'* answers, 
though this necd$sarily had to be done subjectively by 
the investigators. 

Project AWARE certairilv will undergo substantial 
development in the >ears ahead as new clients are 
added and the methodology is rcfmed. As one of the 
most ambitious of the systems for monitoring and 
coming to grips with the challenges of the future, no 



doubt it will be watched closely to see if it escapes the 
fate of other extremely broad forecasting systems (such 
as TRW's ill-starred PROBE experiment), especially 
on the questions of credibility and utility. If early press 
"reports are any indication, interpretation ^Iso may 
prove to be an issue. Thus, two reporters viewing the 
same results saw some of them quite differently. One 
said, for example, that AWARE forecasted full 
socialization of medicine by 1982 and an unlocking of 
"the mysteries" ofwrinkling and baldness by 1985. The 
other gave the same events probabilities of 90 percent 
and 40 percent respectively, by 1985.* More seriously, 
actual users may be forced to wonder about the 
meaning of such vaguely expressed forecast statements 
as "Community review of factory locations" or**Many 
chemical pesticides phased out" or "Wide use of 
computers in elementary schools " A basic continuing 
problem in futures research is the imprecision 
(vague ness^ or ambiguity)^rforecast Ttatcmeri s. Few" 
organizations have been as attentive to this problem as 
the Institute, and it may be expected that the staff will 
be more successful as time passes in dealing with it in 
the AWARE program, which in many respects 
promises to fill important needs. 



PREDiCASTS 

Predicasts, Inc., located in Cleveland, Ohio, 
describes itself as "the leading integrated business 
information-research firm in the world." It publishes 
reports on the technology and business outlook in 
particular industries or product groups; performs 
origmal studies on a proprictaiy'basirfc^^^ 
clients; offers special library services (such as custom 
bibliographies); and issues several abstract journ?!s 
(e.g.. Chemical Market Abstracts and Electronics and 
Equipment Market Abstracts, as well as a series, under 
the general title PREDI-BRIEFS, which involves a 
separate bulletin in each of some 35 areas, from 
agricultural chemicals to transportation electronics). 
Predicasts also publishes the well-known F&S Indexes 
(five different titles), and, what is important here, 
publishes two major forecast series, PREDICASTS 
and WORLDCASTS.^ Because PREDICASTS and 
WORLDCASTS differ significantly only in 
geographical coverage, the former being limited to the 
United States and the latter covering the rest of the 
world, the following discussion of PREDICASTS can 
be taken as a description of WORLDCASTS as well. 
The annual subscription fee for PREDICASTS is 
S375; for WORLDCASTS it is S600. 



220 



PREDICASTS (like all of the other sendees 
provided by the company) is based on a regular reading 
of about 1000 trade, professional, and business 
journals. When forecasts on particular economic 
matters or manufactured products are encountered, 
they are extracted by readers who record the source 
and date, iranslatclhem intocommon units(e.g., short 
tons rather than long or metric tons), rewrite them in a 
standard single-line format, and arrange them by SIC 
code number. PREDICASTS reports appear 
quarterly; each typically includes 10,000 such business 
forecasts. A portion of a representative page is shown 
in Table 2. 

No claim is made as to the accuracy or reliability of 
such individual forecasts, but the company does argue 
that these data arc, in general, **morc accurate than the 

_^sources«from^whichJKey«come!lr=:thanks^to_thcJ'act_ 

that in the five editing stages through which each item 
passes, the meaning of terms can be clarified, 
typographical errors in the original can be caught, and 
authors can be contacted in especially perplexing 
cases. On the other hand, the very act of publishing 
these forecasts does carry with it some implicit 
assumptions that are crucial. First, there is the 
assumption that the data about the future that arf* of 
greatest value or significance to the user are precisely 
those market-related quantitative forecasts that fit 
within the SIC scheme. This is patently absurd, as 
Predicasts would admit, but the opposite impression is 
reinforced by systematically excluding all forecasts of 
social, political, administrative, scientific, value- 
related, and other kinds of change pertinent to business 
affairs. Second, it is assumed that all of the included 
events are equally probable; indeed, they aretreated as 
//their probability were unity. This, too, is false, as the 
sources themselves would be the first to say. Finally, it 
is assumeJ that all of the sources are equally credible— 
an especially dangerous notion, if believed. A 
sophisticated user would of coarse, be a^vare of these 
dangers; the only problem is that a novice (or even an 
experienced planner unaccustomed to thmking in 
terms of probabilities) would not. 

The second of the two sections in a PREDICASTS 
report builds on these forecasts in order to provide 
what the company calls a "composite forecast** of each 
of 500 key time series out to 1985. Here a claim is 
made— namely, that these are "the most accurate** 
forecasts of any on the same time series from any 
source. We shall return to this remarkable assertion 
after reviewing the method used to prepare a 
composite forecast. 

O 2 
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Accordlr.^: to Predicasts, six types of information 
are takcn^into account in their forecasts: 

1. Historical data on the relevant indicator. (These 
data, particularly.on rates of changain the indicator^*. — 
come into play only in the final stage of projection, 
and serve to provide a check on the plausibility of the 
projection. If the forecast is judged to be 
unreasonable— that is, too far out of line with the 
historical record— it is done over again.) 

2. Published forecasts on the indicator in question. 
(These are forecasts of the sort described above.) 

3. Published forecasts of the components of the 
indicator in question. (For example, if the series of 
interest were domestic consumption of rubber," the 
component indicators would include synthetic 
rubber production, i.nports,^cxports, and so on.) 

4. Published forecasts of broader aggregates of the ^ 
indicatoMn question;^(For-^rubber-consumptionr-i- 

these might include automobile tire requirements 
per car, automobile registrations, replacement tire 
demand, and r.o on.) 

5. Mathematical relationships between forecasted 
indicators that are causally related. (These es- 
timating relationships are the key to the exploitation 
of the component and aggregate forecasts.) 

6. Mathematical or judgmental relationships between 
analogous indicators and the data of 2, 3, 4, or 5. 
(These analogies considereither rates of substitution 
of one product for another or "international 
crossovers,** i.e., the extent to which developments 
ill one country or area may be a precursor of similar 
developments in the country of interest.) 

With reference, then, to this list of elements, a 
composite forecast is made as follows: First, the 
published forecasts (item 2) are averaged; this result is 
set aside for the moment. Next, each set of component 
forecasts (item 3) is averaged and the results are then 
analyzed using the relationships of items 5 and 6 to 
derive a value for the indicator in question. The same :s 
done for the aggregate forecasts (item 4), at which 
point the two estimates are compared. If they turn out 
to be different, adjustments are made on either side. 
Once the two are brought into agreement, the 
projected value is compared to the averaged projection 
for the indicator itself (item 2) and to the Historical 
growth rate for the indicator (item 1). If these 
comparisons prove implausible, the entire process is 
repeated. Some actual composite forecasts are 
presented in Table X 

Obviousl>. this technique, which has been used 
under other names b\ other researchers.'^ depends 
heavily on the quality of both the estimating 
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Tabit 2 

Typ«t of Information Included In the ''AbstracU** Section of a Predinsists Report 



STATUS. OR 
WHAT HAPPENS? 



WHAT 
PRIMARY 
PRODUCT? 



BASE PERIOD DATA 
YEAR QUANTITY 



LONG RANGE FORECAST 
YEAR QUANTITY 



fO 
fO 
IS) 




28213105 Polystyrene 
28213 105 Polystyrene 
28213 105 Polystyrene 
28213 105 Polystyrene 
28213J05PoIystyrene 
28213 105 Polystyrene 



SIC CODING WITH 
ALPHABETICAL ACCESS 



INDICATES TIME PERIOD 
IF NOT CALENDAR YEAR 



GIVES DETAILED 
DISCUSSION 



BACK PAGES 
TEU WHO SAID IT 
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Table 3 ^ 

Typicai Composite Forecatto by Predlcetts 



GROSS NATlONAL'PRODUCr 



HISTORICAL 



FORECASTED 



ANNUAL 



ITEM 1957/9 1960/2 19^3/5 

Billion Dollars at 1970 Prices 

GROSS NATIONAL PRODUCT 623.1 685.3 786.5 

PERSONAL CONSUMPTION EXPENDITURES . 383.3 423.0 485.6 

Durable Goods 44.7 50.1 65.1 

Nondurable Goods 181.2 196.2 217.6 

Seryices^^.... 157.4 176.7 202.9 

GROSS PRFvATE DOMESTIC INVESTMENT ... 91.4 98.6 119.1 

Residential Structures 31.0 31.4 34.0 

Nonresidential Structures 25.9 26.8 30.1 

Producers Durable Equipnient 32.9 35.8 46.8 

Change In Business Inventory 1.7 4.6 8.2 

NET EXPORTS OF GOODS & SERVICES 3.9 6.0 8.6 

Export 29.4 34.2 42.6 

Inftports 25.5 28.2 34.0 

GOVERNMENT PURCHASES GDS & SERVICES 144.5 157.8 175.2 

Federal Purchases 78.3 82.5 87.3 

"iWBrtional Defense 68.0 68.3 67.1 

Other Federal Purchases 10.3 14.2 20.2 

State & Local Purchases 66.2 75.2 88.0 

DISPOSABLE PERSONAL INCOME 417.3 456.1 527.7 

Billior} Current Dollars 

GROSS NATIONAL PRODUCT 457.3 528.0 635.9 

PERSONAL CONSUMPTION EXPENDITURES . 294.2 338.5 403.0 

Durable Goods 41.0 46.3 59.8 

Nondurable Goods 140.8 156.6 179.5 

Services 112.4 135.6 163.7 

GROSS-PRIVATE DOMESTIC INVESTMENT . . . 68.-1 76.5 96.4 

Residential Structures 22.2 23.6 27.1 

Nonresidential Structures 17.1 18.6 22.1 

' Producers Durable Equipnnent 27.3 30.5 40.1 

Change in Business Inventory 1.5 3.9 7.1 

NET EXPORTS OF GOODS & SERVICES 

Exports 

Inftports 



1966/8 


1970 


1971 


1972 


1973 


1975 


1980 


1985 


GROW in 
1960/70 












1215 


1473 


1749 




ODU.O 


CI C fi 


D09.0 


Or 0.0 
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4.3% 
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inn Q 
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1 l£.U 


1 19.0 


128 


158 


189 


5.7% 
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373 


434 


3.5% 
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297.0 


327 


405 


492 


4.5% 


138.2 


137.1 


143.5 


^162.0 


171.5 


184 


221. 


258 


4.9% 


ou.o 
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4U.7 
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44.0 


44 


51 
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5.0% 


35.6 


36.0 


34.8 


34.5 


36.5 


40 


46 


51 


2.5% 
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D4.9 
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01.0 


91 


113 


141 


5.7% 


1 1. 1 


4.9 


0.1 


0.0 


9.0 


9 


11 


14 


8.4% 


4.1 


O.D 


1.1 


1.0 


1.0 


3 


4 


5 


1.1% 
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59.3 


62.3 












xx% 
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238.5 


259 


312 


373 


3.6% 


lOo.O 




90.7 


93.0 


93.5 


96 


104 


112 


.8% 


85.8 


75.1 


66.2 


67.0 


65.5 


65 


67 


69 


1.1% 


22.7 


21.5 


24.4 


62.0 


28.0 


31 


37 


43 


5.6% 


107.8 


122.5 


126.6 


134.0 


145.0 


163 


208 


261 


5.4% 


618.7 


689.5 


717.3 


748.3 


794.0 


843 

\^ 


1025 


1220 


3.9% 


802.7 


976.4 


1050.4 


1151.5 


1261.5 


1442 


1878 


2665 


V.3% 


498.2 


616.8 


664.9 


721.0 


784.0 


890 


1219 


1641 


7.0% 


76.0 


90.5 


103.5 


116.5 


127.0 


139 


183 


233 


7.3% 


217.6 


264.4 


278.1 


29.8 


324.0 


363 


479 


623 


6.1% 


204.6 


261.8 


283.3 


305.5 


333.0 


388 


557 


785 


7.8% 


.121.3 


137.1 


152.0 


179.0 


196.5 


224 


309 


. 405 


8.5% 


26.7 


31.2 


42.6 


53.0 


51.0 


55 


77 


90 


9.5% 


28.9 


36.0 


38.4 


42.0 


46.5 


55 


76 






55.6 


64.9 


67 i 


78.0 


89.0 


103 








10.0 


4.9 


3.6 


6.0 
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relationships and the underlying model of the input 
*anrr output' characteristics of the **system'' being 
explored. While Predicasts declares that "everything is 
related to everything," an assumption that most 
forecasters would share, the company has not revealed 
the details of its model. As noted before, however, the 
comp any d oes declare that its composite forecasts have 
no peers in confirmed accuracy, either in short-term 
projections (e.g.,.GNP one^year hence) or in the.long- 
term (10 to 15 years ahead). The latter case is based 
principally on the outcome in 1970 for a series of 
estimates made by Rredicasts in 1960; these projections 
and outcomes are compared inTable4, which has been 
published widely in Predicasts* advertising literature. 

Several observations can be made about.the, results 
shown in this table. First, though most of the 
individual percentages for deviation are wrong, the 
average discrepancy is in fact quite low (3.4 percent as 
opposed to the 3.3 percent indicated; the median 
remaihs 'the same).^^ Nevertheless, the accuracy is not 
outstanding, as witness, for example, the forecast of 
GNP by the National Planning Association over a 
similar ten-year period (presented earlier in Table 1). 
NPA's error in its projection was 1.3 percent; 
Predicasts* was 3.2 percent. Comparisons of this sort 
are misleading, however, because Predicasts Has useH a 
three-year average as the ''actual** 1970 value. If the 
1970 value itself is used, the error on GNP is 4.5 
percent. Indeed, when only the 1970 value is employed, 
the discrepancies for the other indicators change as 



well, sometimes.dramatically, with the general result 
that the average error for these forecasts rises to 9.2 
percent and the median error to 4.5 percent— an 
indifferent performance in comparison to the projec- 
tions by other organizations of the same kinds of 
indicators. 12 

While Predicasts* assertions of phenomenal ac- 
curacy should thus not be taken too seriously, it should 
also be clearly recognized that these assertions rest on 
forecasts made a good many years ago. Since then the 
composite forecasting technique has no doubt been 
steadily refined, the Predicasts data bank has bccorne 
much richer (it now includes time series data back to 
1960 on some 15,000 indicators), and a good-deal of- 
practical experience has been gained in bringing one to 
bear on the other. For any of a number of purposes, the 
PREDICASTS service can be valuable today, and as ^ 
the years pass, it will be possible to check and improve., 
its accuracy as a device for monitoring the future.. 



SCOUT® 

As far as is known, there are only two large-scale, 
formalized data banks of forecasted events in the 
world. TTie first is the PFIEDICASTS file; tlje second is 
the SCOUT file of The Futures Group. The major 
simularities between the two files are that each is based 
principally on forecasts found in the published 
literature; each has been designed for computer 



TabI* 4 

Claimed Accuracy of Predicasts* Long-Range Fortcaitt 



1970 Forecasts 

1960 Made 

ITEM Actual Oct. 1960 Actual* % Deviation 



General Indicators 



Population (millions) 




208.7 


205.4 


1.6 


No. of Households (millions) 




62.9 


62.9 


0 


GNP (bil 70 $) 




1018 


985 


3.2 


FRB Index industrial Production 


109 


163 


169 


-3.7 






1800 


1683 


6.5 


roduct Production 














52.0 


53.4 


-2.7 


Raw Steel (million tons) 




145 


131 


9.7 


Primary Aluminum (thousand tons) 


2050 


4000 


3906 


2.3 


Automobiles (thousand units) 




8000 


7782 


2.7 


Electric Power (billion kwhrs) 




1525 


152S 


-0.3 



Average Discrepancy 3.30/i, Median Discrepancy 2.7% 



• Average 1969. 1970, 1971. 
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storage, analysis, and retrieval; each is used to prepare 
systcrhatically organized listings of possible future 
developments; each is global in scope; and each limits 
its attention only to ^future even/5^(trends are not 
included). In all other respects, the differences between 
the two are substantial. Characteristics of entries in 
SCOUT file and, of reports based on these entries 
which arc unique to the system are described in the 
following paragraphs. 

Firsu no limitation is placed on subject matter. The " 
SCOUT file includes forecasts on economic, business, 
and product-related developments,, as does 
PREDICASts, but it also encompasses prospective 
scientific and technological changes; developments in 
political; demographic, and personal affairs; in- 
stitutional changes; and changes concerned with 
administrative practice, research capabilities, and so 
on. Some ofthw^'cntriesare general and cover topics 
wHicKarrdifricuirto^;qu^ future values or 

geopolitical developments; others are concerned with 
specific detail in precise domains, such as per capita 
energy consumption in the United States by 1980. As 
of December 1975, some 45,000 forecasts from about 
8500 sources were in the SCOUT file, and additional 
forecasts were being added at the rate of 100-300 a 
week.. 

Second, each SCOUT report is custom made, 
typically to the specifications of a single client. To be 
:;pecific: SCOUT reports are issued under one of three 
arrangements: (1) A report may be proprietary to the 
client; the subject of the search is not revealed publicly 
and the client has exclusive rights to ihe material, 
which means that The Futures Group will not 
undertake a search on the same subject for another 
client. Compilations of this sort cost $1950 each. (2) A 
report may be prepared on a proprietary basis, with the 
understanding thai after three months it may be 
announced publicly and be made available to anyone 
else who requests it. Such a report costs $1450. (3) 
Finally, there are reports. of the second sort that have 
become publicly available, as well as occasional 
reports prepared by The Futures Group on'^ubjects 
that seem to be of general interest, such as future 
Japanese technology or the future of leisure. These 
reports cost S925 each. A typical report in any of these 
three series will include 300-500 forecasts from 100-300 
sources. 

Third, an overall judgment is made about the quality 
of each forecast before it is used in a report. For this 
purpose, several properties of the forecasts are 
considered. Is it expressed precisely enough so that it 
will be possible to determine after the fact whether or 



not the event actually occurred? How objective was the 
method used to make the forecast? (While the source: 
does not often reveal the method,'an educated guess is 
made by The Futures Group, using a scheme of about 
20 method typesy'How important is the forecasted 
event? That is, if it occurs, is it likely to make a 
significant difference to those who wilLbe affected? 
Lastly, is the forecasted event, as stated, consistent 
with other images of the future? (For example, a 
forecast of widespread availability of antigravity 
machines for personal travel by 1981 would be judged 
low on this criterion.) These are.not easy standards to 
apply, if only because they can require a special 
expertise or an insider's knowledge^ Yet services like 
SCOUT would seem to demand a quality screen, and 
these criteria are no doubt a step in the right direction. 
Retrospective searches on the file—a possibility that 
has been discussed at The Futures Group— are one 
means that can be used to improve the criteria and their 
application in assigning a quality rating.'^ 

Fourth, any relevant material provided by the 
source in addition to the forecast itself is also recorded 
and may be included in the SCOUT listing if requested. 
Five kinds of supplementary material are captured: 
consequences (developments that are suggested as 
being likely to transpire if the event occure); sub- 
forecasts (associated' forecasted developments that 
appear important bufare too vaguely .expressed to be 
included in the file as separate entries); background 
information (any qualitative information, such as a 
definition, provided to clarify the meaning of the event 
being forecasted); historical data (any quantitative 
information, such as a data point or a time series); 
identification of the ultimate source (bibliographic 
information acknowledging that the source has 
derived the forecast from ^till another author). 

Fifth, a record is made not only of the date of 
possible occurrence of the event, but also of its 
probability by that date. SCOUT is unique among 
futures monitoring services in deriving probabilities 
for events found in the literature, and the procedure by 
which this is accomplished is worth attention, since 
probabilities are often useful and the sources 
themselves rarely provide them. No attempt is made, of 
course, to determine what was in the author's mind; 
this would be impractical at best, and usually 
impossible in fact. Rather, what is recorded is the 
probability which someone very familiar with 
forecasting or future research would be likely to 
impute to the event when he reads it. Thus, the author's 
r^c^/v^rf meaning as opposed to his intended mt?Lmng 
is presented in SOCUT, the assumption being that the 



former is a close approximation of the latter— indeed, 
thc-'closcst approximation one can probably ever 
obtain,| 

The actual quantitative values used for probability 
assignments in SCOUT were established through an 
experiment conducted in the^fall of 1971. A list of 
words and phrases commonly used in stating future 
events was drawn from the literature. Suppose that X h 
an anticipated state of affairs; then examples of such 
locutions would include: 

X is inevitable 
X is certain 
X will happen 
X is virtually certain 
X is highlyt certain 
X is likely 
X is probable 
X is as likely as not 
X might happen 
X is possible 
X is not too likely 
X is unlikely 
^ X is improbable 
X is almost impossible 
X wilinot happen. 

For the initial experiment, 29 expressions of this sort 
were evaluaifed. Each was written on a separate 3 by S 
in. card, along with a sentence illustrating its use in 
context. The resulting deck of cards was scrambled and 
then presented individually to a number of persons, 
who were asked, first, to arrange the cards so that the 
expressions would be in order of ascending 
probability. (Termsconsidered to be synonymous were 
simply to be put next to each other:) After this was 
done, the person being interrogated was^given a pencil 
and asked to go through the deck card by card and to 
indicate, using a scale running from ,01 to ,99, the 
actual probability he would assume the author had in 
mind in making a forecast in these terms. (Synonyms 
could thus be identified explicitly.) 

Medians were found for all of the estimates 
obtained— not only for the group of participants as a 
whole, but also for a subset of persons (approximately 
70 percent of the total) judged by the experimenter to 
be highly familiar with, or expert in, the making of 
forecasts and the handling of probabilities. The overall 
median results were as shown in Figure 1— a striking 
outcome in that it indicated that the sample of 
expressions covered the entire probability spectrum 
without any serious gaps. (The average difference 



between adjacent nonsynonymous terms is only 5.4 
percentage points.) 

More important, the consensus within the group as 
to the relative position of the terms in the spectrum was 
quite strong.*^ Still more important, however, it 
appeared that the expert subgroup was better able than 
the group as a whole to identify and estimate the 
probability of a set of nonsynonymous terms across the 
spectrum. This result is shown in Figures 2 and 3. 
Figure 2, which presents the results for the entire 
group, shows the distribution of median probability 
estimates for the 19 terms interpreted by the group as 
having unique values; note the unusual overestimatlon 
of the likelihood of terms with a probability, greater 
th^n .50, Figure 3 on the right (for the expert 
subgroup) includes 17 terms, and clearly reveals no 
such tendency. 

What can be made of this result? While the 
experiment was flawed in a number of important ways, 
it appeared at the time that two safe conclusions could 
be drawn: (I) it would be improper to assume that fine 
quantitative distinctions, could be drawn between 
different words, but (2) it was nevertheless possible in 
fact to derive an acceptable probability estimate from a 
wholly qualitative forecast- Thus encouraged. The 
Futures Group has since pursued this notion in the^ 
development of its SCOUT file- 
As of this writing, the original list of 29 words and 
phrases has grown to about 60; each is taken to imply a 
particular probability estimate, and these probabilities 
are used in SCOUT reports. Most of the terms are 
.considered, of course, to be synonymous. (Thus, for 
example, 1 1 of them are given a value of .75, and there 
are no terms with a value of .76, .77, .78, and so on.) 
Moreover, it is recognized that a good deal of 
additional experimentation is required to put this 
approach on a better footing For this reason, the 
probability of every forecast entered into the SCOUT 
file carries with it an additional code, keying the value 
to the specific term' on which it is based. (For instance, 
a forecast might read, "Commercial availability of 
diagnostic kit for simple blood and urine tests in the 
home is as likely as not by 1985.' *A^hen entered into 
SCOUT, the associated probability code would be 
.5007, where .50 is the probability itself, and 07 refers 
uniquely to the phrase "as likely as not.") In this way, it 
will easily be possible to update the imputed 
probabilities if further research suggests that particular 
terms have been misinterpreted.'^ 

Another distinctive feature of SCOUT is that each 
forecast is indexed using the Legislative Indexing 
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Figure 1. Distribution of overall median responses 



Vocabulary (LIV) developed by the Congressional 
Research Service of the Library of Congress. Forecasts 
are then filed by each term used. Thus, many different 
types of searches can be performed using these terms 
singly or in combination. Indeed, the variety of 
searches is remarkably large, since a user can frame his 
request by specifying not only a particular combina- 
tion of indexing terms, but also a precise ti.-ne limit, a 
certain quality level, a limit on prehabi'iity, a 
combination of methods, and so on. 

One last feature of the SCOUT service that should 
be mentioned is that only rarely is a report based 
exclusively on the forecasts already in the file. In the 
usual case, the file is scanned to extract forecasts 



pertinent to the search request. These results are 
compared against an outline developed earlier in 
consultation with ihe client, and, where weaknesses are 
apparent, additional reading is done by the staff of The 
Futures Group to round out the final listing. Tc put it 
differently, SCOUT reports typically involve original, 
directed research; indeed, preparation customarily 
requires three to four weeks, only a few days of which 
are spent in tapping the data bank. 



To illusirate how some of the features of SCOUT 
come together in an actual SCOUT listing, we present 
an extract from such a report in Table 5.'*^ 
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1 2 4 5 8 7 8 8 11 14 18 18 21 22 23 24 28 27 28 



Ttrms 

Hgure 2. Distribution with synonyms removed 
(overall medians) 



3 4 6 7 8 10 11 13 14 18 II 21 22 23 24 26 28 



Terms 

Figure 3. Uistribution with synonyms removed 
(expert medians) 



PROSPECTS® 

PROSPECTS is a data and forecasting service that 
was first announced by The Futures Group in the fall 
of 1973. Methodologically, its uniqueness and interest 
lie principally in its being based on the use of trend 
impact analysis (TI A), an approach to trend extrapola- ' 
tion in which a computer-generated projection of a 
time series is systematically perturbed by taking 
account of judgmental estimates of the possible 
occurrence and influence of unprecedented events 
relevant to the time series.^o Substantively, its 
uniqueness lies in its attempt to explore the future of 
entire industry sectors, going well beyond the usual 
economic analyses by examining social; legislative, 
managerial, technological, nnd other forces or 
developments that have a probability of shaping the 
future of these industries. In considering so broad and 
coir.plex an interplay of factors, in making extensive 
use of the opinions of groups of experts, and in 
providing means for regularly eliciting feedback from 
users of the service, PROSPECTS resembles Project 
AWARE of the Institute for the Future. But' 
PROSPECTS is less diffuse (in that it is limited to 
specific sectors); its structure is more formal (in that it 
is organized around a predetermined set of indicator 
for each of the sectors); and its approach is more 
objective (in that all major assumptions underlying the 
extrapolations are stated and thus can be examined for 
reasonableness in the present and accuracy in the 
future). 

PROSPECTS is available on!"' through subscrip- 
tion. The first business sector analyzed in this service 
was the pharmaceutical industry. For this specific 
PROSPECTS, The Futures Group teamed in 
September 1975 with IMS America, Ltd., a well 
known market research firm, to produce a jointly- 
researched service. Subscribers receive about 140 
forecasts of time series indicators each year (ap- 
proximately 25 indicator analyses are sent at 60-day 
intervals). A single data unit package is devoted to each 
indicator forecast. Data units are self-contained 
multipage presentations of six different types of 
information: a graph of the indicator itself, a 
projection of a range of values for the indicator out to 
the end of the period of interest,^* a table giving 
historis.al data on other time series pertinent to the 
indicator, a brief description of forces and events that 
have influenced* the indicator in the past or may be 
influencing it currently, a list of all of the forecasted 
events used in the TfA extrapolation (along with the 
actual estimates regarding the future likelihood and 1 
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Table 5 

A Simple Page From a Scout Report 



ro 



Category: Social Developments: The Social Setting: Public Services (Health Care) 



Scout File 
Number 


Source 
Code 


• 

Forecasted Event 


Prob/year 


Meth 


Qual 


000309 


00016 


Automated medical diagnosis and individual monitoring. 


.50/ 1975 


01 


02 


016751 


00018 


The implementation of a comprehensive federal health 
Insurance program. 


.50/ 1976 


* 01 


03 



010151 



004144 



004121 



004462 



.Code number 
identifying 
source of the 
forecast (a 
complete bib- 
liography is 
presented at 
the end of^the 
report) 



Oi*.?79 
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00388 



\ 

010150 \ 



00388 



Index number 
in the SCOUT 
system 




00121 



00121 



00215 



02145 
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Widespread use of monitoring devices attached directly to 
the patient in his home. 

Insurance covers 75% of alt health costs. 

Historical Data: 

- 1971 = 25% 

Computer-assisted interpretation of quantifiable medical 
tests, e.g.. £kG. EEG. etc.. for 20% of the physicians. 

Implementation of Health Information systems in 20% 
of U.S. metropolitan areas. 

90% of the United States population are enrolled in 
health maintenance organizations. 

Consequence: 

These organizations wouif^ encourage 
CTficiency and place emphasis on 
keeping people healthy rather than 
on t;eating illnesses after they occur. 

Computer's are used for medical diagnosis in most 
hospitals V 



Examples of 
supplen*- >tary 
inform^* on 



1_ 



Forecasted event 



.50/ 'i978 



.50/ 1978 



06 



Method number 
(keyed to a 
code of about 
20 method types) 



.99/ 1980 



.75/ 1980 



06 



16 



Estimated 
probability 
of occurrence 
of the event 



.50/ 1980 



02 



04 



Quality 
evaluation 
by The Futures 
Group (scale: 
0-5, where 5 is 
highest) 



Year by v*/hich 
probability 
of occurrence 
of the event 
is anticipated 
to reach the 
value indicated 
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impact of the events),^ and a bibliography showing the 
sburce(s) for each of the cvcnt«. 

The 140 indicator projections cover six subjects 
important to the future of this industry sector: 
demography, personal and national economics, sales 
of drug products, the pharmaceutical industry, health 
statistics, and retailing and distribution. In addition, 
clients receive individual forecasts for sales of each of 
their major products. Thus the service is tailored to 
meet the demands forenyironmcntal forecasts, as well 
as the need for specific company planning information. 

The cost of a one-year subscription to PROSPECTS 
is based on each company*s sales volume and ranges 
from $7500 to $15,000. The service also includes 
consultation with The Futures Group and IMS 
America about the projections and their implications. 

PROSPECTS is too new a service to be evaluated. 
Major problems regarding the TIA approach have 
been discussed earlier in this volume,^^ and work is 
underway at The Futures Group to overcome them. 
The crucial test, however, will be how and with what 
consequences PROSPECTS is actually used by its 
subscribers. 



The same test applies, of course, to the other futures 
monitoring services considiied in these pages. Indeed, 
the most important research questions raised by these 
services concern their valuTto' users. What uses are 
being madcof these services? How often?.By whom? to 
what effect? What can be done to increase the utility of 
these services? What guidance can be given to help 
users compare and evaluate alternative services? What 
can the services themselves do'to help ensure that they 
arc being used properly, in full view of their strengt!is 
and limitations? These are not easy questions, but they 
mcfit^invcstigation. Such a study would be valuable 
even if it contributed no more than a detailed insight 
into how information is captured by t hese services—an 
issue that has been addressed only lightly in this 
chapter and is never discussed in the directories and 
guidebooks on "the future** that appear from time to 
time. But if the study were performed by disinterested 
analysts who were granted reasonable access to the 
organizations involved, the results could be much 
more significant, in that they would allow users to tell 
whether a service occupies its niche because it is good 
or is good merely because it occupies its niche. Our 
impression is that this matter is still undecided in 
nearly every case. 
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FOOTNOTES 



7 

» This general definition, it wil! be noted. impHcs that an 
environment is contextnlcpcndent: environments can and do vary 
with decisions and policies, as we!! as with po!icy^nakers. The 
deflnition also implies that the conditions comprising an environ- 
ment can include those that arc entirely out of man*s control and 
those that are mammade but unintended. Other writers have taken a 
mucKnarrowerpointof view; for example, Theodore J. Rubin posits 
a single environment and characterizes it "as a set of outcomes, 
situations, or social conditions which is the policy consequence of 
the interaction of technology and social institutions." (Sec his 
Toward Information Systems for Environmental Forecasting,** in 
James R. Bright and Milton F. Schoeman (eds.). Technological 
Forecasting: An Academic Inquiry [Canoga Park, Calif.: XYZYX, 
Information Corp., 1970], p. 362.) This restricted definition may 
make monitoring simpler, but it virtually ensures that important 
considerations will be missed or ignored. 

2 One of the few available descriptions of a business system is H.E. 
Sorrows, "IndiiMrial Technical Intelligence,** Research Manage- 
meni/Vol 10, No. 4 (1967). pp. 217-227, which describes the 
^'monitoring system he helped to establish at Texas Instmments. The 
TI approach— an elaborate but apparently productive one— 
involved four phases: (1) data collection (through the literature, 
personal contacts, professional meetings, and searches of the Patent 
Office files); (2) classification, abstracting, and filing of this material 
(rapid retrieval was a goal); (3) evaluation (screening of the 
information against company interests, judging its quality and 
reliability, forecasting its implications, and synthesizing ac- 
cumulated information to produce new intelligence); and (4) 
(iissemination (through several series of regular documents, special 
analyses, and consultation). - # - 

J See Jay S. Mendell and Alfred W. Mueller, "Social and 
Tcchhologicarintelligence,** Technology Assessment, Vol. 2, No. 1 
(1973), pp. 47-59. See also James R. Bright. "Evaluating the Signals 
of Technological Change.** HarwrJ Business Review, Vol. 48 
fjanuary 1970), pp. 62-70. 

* This discussion updates to January 1976 (and substantiall> 
extends) a similar review in Wayne I. Boucher, Description of a 
System for Identifying and Evaluating Important Social Trends. 
Report 67-374) I (Glastonbur)'. Conn.. The Futures Group. Januar>* 
1973). pp. 4-23. It should be emphasized, of course, that change is as 
much a feature of these systems as it is of society in general. The best 
source of current information is the sources themselves; these 
paragraphs are intended only to point toward representative 
sources. 

* From a talk by BleKe T. Newton. Jr. at a TAP Conference, 
November 19-21, 1972. 

* Wilfred Lewis. Jr., ''Long Term Economic and Demographic 
Forecasts for States end Regions** (Washington: D.C.. National 
Planning Association Reprint). 

' See "A Think Tank That Helps Co ipanics Plan,* Business 
IVeek, Nc. 2294 (August 25, 1973). pf . 70-71, from which some of 
the details in these paragraphs were drawn. Extensive use nas also 
been mad*c of material in Roy Amara and Andrew J. l.ipinski. 
"Project AWARE. Societal Trends and the Corporation.** 
Tomorrow Begins Today (.New York. The Chemical Marketing 
Research Association. November 1973), pp. 42-49. 

« Compare the Business Hofi article cited in fn. 7 with Richard 
Boeth. "Updating the Crystal Ball.** Sews^eek (November 27. 
1973), pp. 101-102. 



'Actually, there are two WORLDCASTS reports: WORLD- 
REGIONAL-CASTS,* which arranges forecasts by country, and 
WORLD-PRODUCT-CASTS, which arranges them by industry. 
The same forecasts are included in ^ich series. 

w For example, much the same approach was developed 
independently by Harold S. Becker and Theodore J. Gordon at The 
Futures Group for use in a 1971 study of Japanese steel production 
and consumption, Becker called the technique the •*balanccd 
extrapolation procedure.** 

» Itmaybcnotedinpassingthatmanyofthe 1 960 •*actual figures** 
are also wrong; for example, steel production was 99.3 million tons 
rather than 104 million, aluminum production was 2.034 million 
toPv rather than 2.050 million, housing starts *ere 1.296 million 
rather than 1.36 n.illion, and*s6 on. These errors need not have 
affected the forecasts, of course, but they do raise questions about 
the quality of the Predicasts data base and the reliability of the 
procedures used in its manipulation. 

»2 These percentages were derived using only nine of the ten 
indicators. The FRB Index of Industrial Production was omitted 
because the Predicasts values for I960 and 1970 could not be found 
in checking such standard sources as the Statistical Abstracts. 

> J Needless to say, many other kinds of retrospective tests can and 
should be performed.on the SCOUT and PREDICASTS files. A 
series of publicly-reported experiments (conducted, say, every two 
years for a period often years) would give profound insight into the 
actual state-of-the-art in forecasting— and into the possibilities, if 
any, of improving it. 

This work was done by W.I. Boucher, building on an idea first 
advanced by Andrew J. Lipinski of the Insitute for the Future, who 
was interested in determining if wholly qualitative scales used in 
Delphi studies could be satisfactorily converted to quantitative ones 
by the intermediary (i.e., the individuals conducting the study). 

To gain some insight i nto the possibility that this agreement was 
only a peculiarity of the group, a check was made in an unabridged 
dictionar>- to determine whether or not relevant meanings of any of 
the 29 terms were defined by using other terms on the list. If so. a nd if 
the terms considered synonymous in the dictionary were widely 
separated in the group's final list, then the results might be 
questioned. As it turned out, there were 17 cases of circularity, and 
all but two of them confirmed the group's opinion. Thus, '^ci'rtain** 
was defined by "inevitable,** "likely** by "possible,** "impossible** by 
"unlikely,** and so on. 

I* This is indicated by the fact that the experts recognized more 
synonyms than the group as a whole and by the fact that the spread in 
percentage points between adjacent terms in the experts* list was 6. 1, 
as opposed to 5.4 for the group's. 

In the original experiment, the terms were evaluated without 
reference to a time horizon. Yet it seems plausible that the 
probability attributed to, say, "unlikely** might change if we were 
speaking of 2025 versus 1985. Similarly, no distinction was made in 
the earlier work between the probability of an event in a particular 
year and its probability by that year Presumably, however, the 
distinction changes the meaning. It might be memioned in passing 
that a similar and also very promisingline of researchsMll awaits its 
first investigation. Here, the task would be to ascertain, ifposslBlc," 
the extent to which words and phrases used to describe time horizons 
can be translated into actual periods of time, such as numbers of 
years. (Examples include "in the near future,** "soon,** "in this 
generation.** "in a matter of years, * **at some point,** "before long.** 
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ind $o on.) The problem b much more complex in ihb case, since ihe 
inalysis of such phrases is extremely dependent on a knowledge of 
the personality and position of the speaker, the subject being 
forecasted* a:id the general environment, but it is easy to 
demonstrate that even a rough solution could produce highly 
valuable data for planning and policymaking. 

»• This capability will have to await the day when the SCOUT file 
is fully computerized. At present only about a third of the recorded 
forecasts have been stored on dbc, and all searches of the file are 
done manually. In contrast, the PREDICASTS dau bank has 
apparently been loully automated. It is now possible to purchase the 
PREDICASTS service on upe, and the company is working to 
make all of its files available to customers via terminal. 

In mid-1975. The Futures Group introduced a new service 



based on the SCOUT system, Tfre SCOUT ISDEX, The SCOUT 
INDEX is a monthly publication preseriting all the forecuts 
extracted during the preced;ng month and arranged by the LIV 
subject headings. An entry includes all of the data of a SCOUT 
report, excluding quality and method. The SCOUT !NDEX 
provides current information about what events are being forecasted 
and where to locate the information. An annual subscription is $375. 

^ Trend impact analysis is described briefly in Chap. 4. 
Incidentally, since TIA draws on the SCOUT file, PROSPECTS 
also rests to some extent on SCOUT. 

5* A projection of this sort from Pharmaceutical PROSPECTS 
appears in Chap. 4. 

Also illustrated in Chap. 4. 

« See Chap. 1 
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fbr^ciasting and/or Futures Research 

John McHale 



The given brief for this chapter was to look at the 

range_of areas in which forecasts are made, to assess 

what kinds of gaps and weaknesses might be identified , 
and to ask how these might be influenced by factors 
within the field of futures research and by other factors 
external to the field., 

This seems, at first glance, to be a relatively straight- 
forward approach to an important topic. Closer con- 
sideration, however, raises several latent questions 
which may have significance for the larger study of 
which this paper forms a part. For example: 

1 . There is a tendency to overemphasize forecasting in 
Itself, either by regarding it as one of the main objec- 
tives of futures research' or, in some cases, by 
assuming that the terms '^forecasting" and "futures 
research*' are almost interchangeable. 

2. Forecasting is also tied very closely to its predictive 
character. This may be explicitly qualified by those 
who make various kinds of forecasts, whether they 
be economic, technological, or social But the 
implicit criteria for evaluating forecasts tend to 
overemphasise prediction by the use of such terms 
as the **success»*' "failure,** or "level of confidence** 
which may be accorded particular forecasts. 

3. There are a number of unanswered questions 
regarding the directness of relationship between 
forecasting, futures research, planning and policy- 
making. Again, most of these questions would be 
directed towards the unexamined assumptions 
which link these activities together in some direct 
and linear fashion when, in fact, we do not know 
very much about the relationship at all. 

I shall not deal with all of these questions, but the 
first one is somewhat central to my enquiry. In my 
opinion, forecasting is not identical with futures 
research, nor need it be the primary objective of futures 
research. There are some important differences 
between the two areas of activity. 

Forecasting tends to assume that there is a given set 
of definable causal relationships between events which 
may enable one to predict their future state— within 
varying degrees of probability. It does not usually 
extend to questions regarding tlie structural premises 
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or implicit assumptions about the world which might 
underlie the basis for forecasting and in which the \ 
nature of causality, itself may be a prime focus for 
enquiry.2 This latter set of questions I take to be within 
the larger province of futures research. 

In more specific terms, one might also refer to the 
relative importance of "predictive** forecasting in . 
futures research. Obviously, for some areas of work — 
e.g., short-term cconomjc or technological 
forecasting— it is critically importanteven in theexter- 
nal predictive sense. In other areas, such as environ- 
mental planning, it may be less important as prediction 
than as "projected alternatives.** And in some areas, : 
such as social and cultural projection, it may not only 
be hazardous but counterproductive. 

The point here is that in short-term forecasting for 
specific purposes the methodologies for projecting the 
costs and benefits of alternative directions may be rela- 
tively well advanced and provide valuable inputs to 
decisionmaking and policy formation. 

The hazard is that when the same methods are ap- 
plied to longer range social forecasting, they tend to 
place the emphasis on similar deterministic means of 
forecasting, i.e., on what will be under some set of 
given conditions rather on what could 6e— given the 
appropriate range of human choice and intervention. 
The use of the term "forecasting** here, even in the nor- 
mative sense, may be counterproductive to the human 
ends of the enquiry. 

My own bias in this regard is that the central func- 
tion of futures studies is not to predict what a future or 
the future will be but to explore various altemative 
futures states which are resultant upon our individual 
and collective actions and may be accessible to our 
choice. 

Another way to gauge the place of forecasting is to 
look at two examples of the extreme wings of futures 
work which might be represented by de JouvenePs The 
Art of Conjecture and Kahn and Wiener's The Year 
2000. The former contains little that might be labeled 
as forecasting in the predictive sense; the latter, though 
ostensibly predictive, is subtitled "A Framework for 
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Speculation.*^ Somewhere in the middle ground, in 
work on technological and economic futures, as noted 
.above, forecasting is used as a specific mode of predict- 
ing the outcomes of various alternative projections of 
quantifiable, parameters. 

The relative "functional" importance of forecasting 
in futures research^would lie with: 

1. The particular class or method of forecasting that 
we are talking about — a considerable variety 
running from directly extrapolative, to Delphi and 
cross-impact techniques, to simulation/ gaming, 
intuitjyei projection, etc. 

2. The operative sector, technological, economic, 
social, or cultural, as influencing the choice and 
viability of iofecasting method. 

3. The range of futures projection — short, medium, 
long-r^as also influencing the choice and validity of 
method. 

4. The reflexive effects of forecasts, in themselves, as a 
variant of the observer/ observed relationship; 
where forecasts function as self-fulfilling prophe- 
cies or as image constructs which influence atti- 
tudes, decisions, and actions in many different 
ways. 

So much for my initial caveats on the role of fore- 
casting in the broader context of futures research. 



Areas of Emphasis in Forecasting 

In reviewing the range and subject areas of forecast- 
ing, it may be useful to emphasize the recent and rapid 
growth of the field itself. One indicator of this is the 
increase in futures conferences and meetings. The 
actual range is too numerous to list here, but we may 
note the growth in size of the "official" world con- 
gresses. There were between 30 and 40 participants at 
the fir'st*Oslo meeting in 1967; Kyo*o in 1970 had over 
200, and the third congress in Bucharest drew even 
more. The Rome Special meeting still had over 100 
people on a partially restricted basis. Even more signif- 
icantly, the World Future Society 1971 Washington 
Congress drew over 2,000 participants, and the 1975 
General Assembly attracted even more attendees. 

This kind of growth, in itself, should noUead us to 
assume that we are now dealing with a large, well- 
organized, well-supported field of disciplined enquiry. 
In some senses, it is the reverse. 

In 1969-1970 and again in 1971 1972, we conducted 
surveys of futures research in the United States^ and 
some'pilot surveys on the world scale. These were con- 



cerned essentially with who was doing what, for whom, 
and to what purposes. One interesting observation 
w'hich emerged in relation to field growth over that 
period was that the actual number of persons engaged 
fui! time in formally defined programs of futures 
research had not expanded significantly in comparison 
with the vast increase in the numbers of people now 
"involved with the future" in many more different 
ways. 

Our conclusion was that the field had moved from 
being a relatively small disciplmary enclave toward 
being part of a larger social movement. This may have 
an important bearing on the changing emphasis of 
forecasting areas. 

-For convenience, a summary of the firet survey is 
given in Table 1. Forexample, in the general objectives 
and orientation of work the first survey ranked eco- 
nomic, technological, and social forecasting in that ^ 
order with technological and economic as appreciably 
higher tlian social. In the second survey, approxi- 
mately 2 years later in sampling time, the forecasting 
had shifted as in Table 2. 

Though.both individual and organizational profiles 
ranked social "forecasting" high, it should be noted 
that when this and other categories were regrouped 
together the balance was slightly different (Table 3). 

When questioned as to more specific foci of work 
(see Table 4) the divergence between individual and or- 
ganizational forms becomes somewhat clearer. There 
would apnear to be some evidence to suggest that 
though the general objectives may have shifted toward 
more explicitly social and cultural concerns, the 
forecastmg methodologies remain somewhat biased 
toward technological, economic, and other more 
objectively determinable measures (Table 4). 

Returning to our earlier caveat regarding forecast- 
ing and futures research, it would seem that the major 
shift has been from predictive forecasting toward the 
more normative mode of exploring alternative futures 
in both general and specific senses. 

It would seem obvious, however, that we will get a 
blending of both predictive and normative modes and 
that these may increase in sophistication as they areap- 
plied in areas of technology assessment, social 
accounting, and other policy-oriented work. The cur- 
rent emphasis on "alternatives** as such may simply be 
a "buzzword*' phenomenon such as "systems," "par- 
ticipatory," etc. 
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. TABLE 1. 

SUMMARY OF FIRST PHASE SURVEY 1969-1970 

1. Obj9cti\m of work, Two-thirds reported major economic 
and technological focus to their work. Others ranked social, 
pqjltl»l:and environmentaLfocI in that order, with concern 
for the individual occurring very low in the scale. 

2. R^nge of forecasting. Major concentration on short range 
(next decade), medium concentration on next thirty years* 
about 1% on long range, te beyond next thirty years. ('Fore- 
casting' is used here to indicate general range of concern or 
interest rather than as prediction perse) 

3. Funding support. Was inversely ^elated-to length of fore* 
* casting - most, for very^short term; least^Joir long term. 

Allocation by sectors was approximately t ;»follows: 

Goyernnnent (m house and contractual) 50% 

Oorborate (malnty internal) 30% 

Academic 10% 

Fbundatiohs andlbther a^ncies 1 q% 

Major. support. allocated to client defined work in short range 
with specifically focused objectives. 

4. Disciplinary prof He of workers. Dominated by engineering, 
economics, physics, chemistry and political science. 

5. Age prof He. Showed concentration between 36 and 45year:>, 
suggesting professionals whose major work had been accom* 
pllshed In their defined fields before moving into the futures 
research area. 

6. Sex. Almost 90% male, with remainder Including non-profes- 
sional "support" staff. '^"^ 

7. Genera fized conclusions 

a. Apart from few established institutions, most of signifi- 
cant work in the field done by individuals-not necessarily 
tied to their institutional setting. 

b. Major emphasis and funding allocated to short range' 
economic and technological forecasting. 

c. Lack of adequately supported work in terms of "whole 
system(s)" and multi*variate approaches to national and 
world problems. 

d. Little systematic research on values and other areas of 
socio*cultural change. 

e. Weak linkage of futures research to actual policy planning 
process and to action. 



•John McHale, "Typological Survey of Futures Research in 
the U.S." (II), sponsored by the Center for Studies of Metro* 
po I itan Problems, National Institute of Mental Health, November 
1972. 



In terms of the overall shift in emphasis some ot the 
main characteristics affecting this may be listed as fol- 
lows: 

I . The general change in social climate in the 2 year 
interval due (a) to the rise of the environmental 
movement with its emphasis on the social and envi- 
ronmental consequences of technology and (b) to 



the ethical and value questions arising out of the 
youth, minorities, and war protest movements, etc. 

This change also has a direct effect on the futures 
field itself. For example, as the successive social 
movements and "activist" areas have peaked or 
burned out, many of their participants move onto 
the nexumovement or cause. This reflects itself in 
the conference topics, general literature, etc.— and 
becomes critical when futures becomes a social 
movement in itself. 
2. The accompanying shift in funding and support 
patterns. This appeared to play a direct role in 



TABLE 2. 

ORIENTATION OF WORK (GENERAL)* 



Forecasting 



Resaarch 

Individuals 



Planning 



Social 


17.6% 


Alternative 




" Social 


15.0% 


Techno* 




futures 


14.4% 


Techno- 




logical 


13.3% 


Social impacts/ 




logical 


12.0% 


Economic 


10.2% 


technology 


12.0% 


Educational 


11.3% 


Cultural 


9.8% 


Value systems 


10.9% 


Corporate 


8.8% 


Educational 


8.2% 


Futures meth* 




Urban 


8.5% 


Resources 


7.2% 


odology 


10.2% 


Scientific 


7.5% 


Market 


7.0% 


Social i^rj^r* 




Political 


6.8% 


Scientific 


^ 7.0% 


ities 


9.7% 


Resources 


6B% 


Ecological 


6.3% 


Policy research 


8.8% 


Regional 


6.3% 


Manpower 


3.9% 


Individual in 




Ecological 


5.5% 


Military 


3.3% 


future 


7.5% 


Architecture/ 




Population 


3.1% 


Environmental 


6.4% 


Design 


4.6% 


Other 


3.1% 


Resource. 




Military 


2.8% 






utilization 


4.5% 


Labor 


1.3% 






Family in 




Other 


2.8% 






future 


4.2% 










Manpower 


3.6% 










Population 


2.9% 










Consumer 












affairs 


2.1% 










Other 


2.8% 







Organizations 



Social 

Economic 

Techno. 

logical 
Cultural 
Educational 
Market 
Scientific 
Resources 
Ecological 
Manpower 
Population 
Military 
Other 



12.9% 
11.8% 

11.8% 
9.9% 
8.9% 
7.8% 
7.0% 
7.0% 
5.9% 
5.7% 
5.7% 
3.2% 
2.8% 
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Alternative 




Educational 


12.0% 


futures 


11.9% 


Social 


11.8% 


Social impacts/ 




Corporate 


11.1% 


technology 


10.9% 


Techno* 




Social prior* 




logical 


10.6% 


ities 


10.6% 


Urban 


9.3% 


Policy research 10.6% 


Regional 


8.6% 


Value systems 


9.8% 


Resources 


7.6% 


Environmental 


9.3% 


Scientific 


7.2% 


Futures meth- 




Ecological 


5.8% 


odology 


8.5% 


Political 


5.6% 


Reer^urces 




Architecture/ 




utilization 


7.1% 


Design 


3.2% 


Individual in 




Military 


2.3% 


future 


5.3% 


Labor 


2.3% 


Population 


4.4% 


Other 


2.6% 


Manpower 


4.1% 






Family in 








future 


3.9% 






Consumer 








affairs 


2.8% 






Other 


0.8% 
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< TABLE 3. 





PmrcMt 




Pofcont 


Social 


174 


Technological 


13-3 


Cultural 


98 


Economic 


10 2 


toucationai 


o o 


Market 


7*0 - 


Ecoiogical 


6:3 


Resources 


7-2 


Population 


31 


Military 


3-3 






Scientific 


70 




448 




480 


TABLE 4. SPECIFIC FOCUS OF WORK 






Numbert in' 


Numbers in 






Categories category 


Individuals 




Organizations 




Alternative futures 


19 


Science and 








technology 




Methodology 




forecasting 


8 


21 


Resources 


13 


Planning 


37 


Fodo supply 




Social change 




systems 


1 


(general) 


21 


Environmental 




Institutional change 


6 


quality 


2 


Family 


2 


Transportation 


2 


Leisure 


2 


Public service 




Education 


38 


systems 


1 


Religion 


3 


Policy research 


21 


Health 


6 


Business 


43 


Law 


2 


Economlc.fore- 




Values/ethics 


7 


casting 


5 


Politics 


4 


Communications/ 




Individual 


1 


media 


13 






National security 


1 






Military 


7 






Documentation 


3 






Science fiction 


2 



determining the organizational orientation to fore- 
casting, e.g., in the first survey, funding levels were 
in inverse ratio to the length and scale of forecast- 
ing. Most long-range, multivariate work was done 
by individuals independently of thetr organiza- 
tional locus and support structure. Organizational 
work tended toward highly specific short to 
mediunfVange forecasting. 
3. Fashionability may also play a considerable role 
not only in ternris of social climate directly but with 
the growth invisibility of futures in the mass media 
and the appearance of futures books on their best 
sellers lists. 

Academic and educational interest in futures 
grows as a "new field" defines itself, gains in respec- 



tability, and affords new outlets for courses, 
publications, and careers. 

4. The ** Future of X" syndrome, in which a great deal* 
of relatively conventional work in various other 
fields is "futurized*' by adding the prefix or by 
assembling material under the rubric of **X in the 
year 2000** or "... in the twcnty-firstccntury.** 

Though associated with fashionability, this is 
possibly a much more direct response to a larger 
social need— the search for reassurance in a period 
of diffuse social anxieties regarding change. 
Though we are more concerned with its relationship 
to the shift in forecasting emphasis, as a pheno- 
menon this would require a much wider appraisal in 
a social context which includes renewed^popular 
interest in astrology, parapsychology, magic, etc. 

5 . Change of field personnel. The change in fields rep- 
resented in futures research was quite marked 
between our first and second surveys (see Table 5). 
The influx of social and behavioral scientists, hu- 
manists, educators, etc. may be due to some of the 
factors listed above and also to the more recent 
growth of interest in the future by specific field 
workers themselves. For example, close to one third 
of our survey respondents had entered the field less 
than 3 years ago. 

Gaps and Weaknesses in Forecasting 

Taking these various shifts in emphasis into account, 
we might raise several questions regarding the ar<aas in 



TABLE 5. ACADEMIC FIELD OF RESPONDENT 



'Second survey F irst survey 

(period June (period 1969- 1970} (in number of 

1971-June 1972) responses) 



Social/Behev. 


28.0% 


Engineering 


36 


Finance' 


sciences 




Economics 


24 


History 


Physical sciences 13.4% 


Physics 


16 


Law 


Engineering 


12.7% 


Political 




Statistics 


Humanities 


8.5% 


^ science 


12 


Computer 


Education 


6.8% 


Chemistry 


11 


science 


Mathematics 


6.2% 


Psychology 


11 


English 


Design 


4.2% 


Mathematics 


9 


Geography 


Arts 


3.3% 


Business 




Medicine 


Life sciences 


3.3% 


administra- 




Humanities 


Law 


2.6% 


tion 


8 


Journalism 


Journalism 


2.0% 


Education 


8 


Landscape 


Cinema/TV 


1.3% 


Philosophy 


7 


architecture 


Others 


7.7% 


Business 


6 


Management 






Social science 


6 


science 






Architecture 


5 


Pharmacy 






International 




Psychiatry 






relations 


5 


Regional 






Urban 




planning 






planning 


5 


Theology 






Anthropology 


4 





which forecasts are made or the^range of topics with 
which futures research is more broadly concemed. In a 
cursory review— of the subject areas developed in our 
surveys, of the conference literature, and of the 
extraordinary growth of futures books, newsletters, 
and journals of various kinds— it would seem that the 
whole gamut of human concern is covered. Thejist of 
topics^is certainly very long! Accompanying this, we 
have also the ancillary growth of bibliographies, docu- 
" Ifhentation centers, clearinghouses, and networks. 

The problem here is one of critical evaluation. It is 
not enough to list what is being done. When we look 
behindUhe often grandiose titles to the substance it is, 
in all too many cases, insubstantial, repetitive, and rhe- 
torical. One may assume that the more technologically 
oriented wing of futures research may look after itself 
in this regard. My own concern is with the social and 
cultural area. 

Though we might be gratified by the renewed 
emphasis on^social; and cultural themes, their 
treatment is still characterized by the conventional 
constraints and attitudes tq^hange brought over from 
the various parent disciplines. • - 

This is expressed most strongly in the "problems** 
syndrome of aiuchof the work— m its preoccupations 
with the increase of complexity in "the technological 
society," in the trends toward the uniformity and ano- 
^nymity-of "mass, society," in the breakdown in norms, 
values, and traditions, etc. These unexamined prem- 
ises are projected in sets of problem scenarios— or 
J^ountered by the advocacy of equally dubious and 
I uncritical acceptance of needs for human potential, 
actualization, the renewal of face-to-face community, 
the preservation of the family, etc. 

This is not to say that many of these problems are 
not real! But there is: 

1. Little attempt other than in such problem-oriented 
terms to spell out the specific social and cultural 
changes which might take place according to indi- 

^ ^ ^ vidual and collective choice— or what the content of 
various kindf> of individizai social and cultural ex- 
perience r>siy be in different future ranges and 
conditions. 

2. While eschewing the n'^ore technical approach of 
the economic, technological, or other forecasters, 
there is little attempt to integrate the substantive 
work of such forecasts in a manner which might 
inform and enrich the quality of social and cultur- 
al projection. 

3. The major emphasis is almost entirely focused on 
macrosocial change— changes in society, organiza- 
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tions, and institutions down to the small communi*^ 
« ty level. The least emphasis and least attention is on 
the individual, on the authenticity of individual ex- 
perience as contrasted with the abstract image of 
the individual— other than as the overconstraincd 
performer of sets of social roles determined by 
society. New styles of life as reflecting changes in 
institutional forms tend to be oriented to their con- 
notations of "deviance" contingent upon the break- 
down of past and present norms. 

Simon, in his explication of the "fallacy of socio- 
morphism," underlines this particular weakness, 
which, in his words, "imputes to the individual 
organism that which is properly a function of social 
life, (and) which allows us to accept uncritically as 
constants, as socio-cultural universals,or ^natural 
laws' for social life that which may, in fact, repre- 
sent little more than the outcome of the socio-^ 
historical moment."^ 

4. The treatment of new cultural forms is often so 
naive as to be considered a marginal component^ ^ 
of futures work. Much of it suffers less from a 
failure of imagination about the future than a 
lack of substantive knowledge about the present 
and the past. The closest approxinuition in atti- 
tude to today's cultural futurist is probably the 
late nineteenth century Pre-Raphaelite 
Brotherhood— rather than even the Futurism of 
a Marinetti or Bocceoni in the early 1900*s! 

Some of the more generalized problems in social and 
cultural forecasting may be summarized as'follows.. 



Theoretical 

There is insufficient rigorous attention to the reex- 
amination of traditional models and stereotypes. 
Much of our theory of social, economic, cultural, and 
even political change, where it exists, is still overhung 
with earlier social science reactions to, and misunder- 
standing of, the disruption of traditional forms and the 
social disorder attendant upon rapid change— and an 
admission of the specific social and other costs which 
change entails. 

Lurking behind the labels ol much discussion aie 
various models which lay claim to all sorts of universal- 
ity and historical continuity— linked to sets of latent 
assumptions regarding human nature, needs for collec- 
tive security, social health, pathology, etc' 

There is still evident in much futures work a rather 
diffuse value indictment of modern society which per- 
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sists even, or perhaps more so, in those studies which 
purport to be concerned with values in the future. 
While it may be necessary to criticize the present on the 
way to the future, many of our value critiques tend to 
— offciijigmorc than nostalgic forays into the past. That 
thcjrnore valued elements in human social and cultur- 
.d^expenence are associated with past periods of 
(apparent) stability and permanence may obviously be 
comforting, even if largely illusionary. 

One specific example of theoretical weakness, 
related to the orientation of past, present, and future, is 
the assumption of time itself as an invariant and uni- 
versal constant. It is certainly empirically evident that 
the ranges of experiential time and life space are indeed 
highly variable and pluralistic amongst different 
societies, even for social groups and individuals. As 
Gilb suggests. 

For any particular society, also to be explored 
are the variations, conflicts and similarities of the 
time and change imageries of men, women, dif- 
ferent age and vocational groups, social and eco- 
nomic classes, and ethnic and other special 
groups. How have these differences helped to 
structure the institutions of the family, church, 
work, play, politics, economics, government and 
the law, and— in addition— what time and change 
images have these institutions had qua institu- 
tions?^ 

The oyerdependence on an idealized past and the 
failure to reconceptualize ongoing changes in the pres- 
ent leads also, for example, to various fixed 
assumptions about the roles and centrality of our core 
institutions— i.e., the economy, the polity, the military, 
etc — and to their being held relatively constant both in 
function and centrality for the future. There is, in gen- 
eral, an undue reliance on "structural certainties" 
which are assumed to persist as basic norms in regu- 
lating and modifying various changes in society. 

Social and cultural expectations and objectives are 
similarly held constantTor only marginally variable, so 
that the established interests and preoccupations of the 
present are projected, largely unexamined, into future 
forms. Again, it is empirically evident that expecta- 
tions, tastes, desires, and rbjectives, both of societies 
and individuals, are highly variable over time. 

Even if long term predictions were demonstra- 
bly accurate, which they are not, it is now coming 
to be seen that each generation has its own tastes, 
and that the tastes of the next generation are 
neither certain to be ours nor is it believed that 
they should be ours.^ 
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This kind of projection of present demands into 
future needs may be relatively harmless in individual 
speculation. When linked to social and economic plan- 
ning, and the commitment of present resources and 
energies to long-range purposes, it requires more vig- 
ilant questioning. It isnot enough that we free the pres- 
ent from the shackles of the past if, in turn, we sacrifice 
too much of the present to the supposed exigencies of 
the future. _^ 

In summation here, we may underline that in almost 
all areas of forecasting and futures research, we need to 
be more rigorous regarding the implicit and explicit 
assumptions upon which we are operating. Our 
assumptions pre-select the range of questions which we 
address and the types oi data we use and predetermine 
to a considerable extent the kinds of futures we project. 



Methodological 

Even with the influx of social and behavioral 
scientists into the field, the range of methodological 
skills is still relatively inadequate— both in monitoring 
tlie indicators of change with which we are dealing in 
the present and in the assessment of their jmport for the 
future. This also selects and shapes the kinds, and con- 
tents, of the forecasts and projections we make. 

There is still a strong tendency to rely upon "canoni- 
cal" data which is administratively convenient for, and 
manipulable within, conventional methodologies. We^ 
are still not very good at transferring our quantitative 
data into qualitative contexts and forms— in ways that 
may be meaningful for the projection of qualitative 
changes in social and cultural forms. 

For example, most of our methods and monitoring 
skills are lacking in the qualitative assessment of sym- 
bolic communication in various media— in the vast 
profusion of visual images and social metaphors 
through which social and cultural changes may be per- 
ceived, and in whose terms they require projection. 

There is a latent hierarchical ranking of methods 
from "soft" to "hard" in terms of rigor, numeracy, and 
quantifiability. This does not recognize that, in fact, it 
may require as much sophisticated expertise to moni- 
tor and manipulate the soft indicators of socio-cultur- 
al change as to do technological, economic, and such 
forecasts. Unfortunately, those most expert in the lat- 
ter areas of "hard" analysis may be correspondingly 
inept and unskilled when confronted with data which is 
not couched in their traditional forms. Novels, movies, 
television, art, comics, ads, etc. are no less difficult to 
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interpret and use than factorial matrices and computer 
models. The range of data which is admitted to our 
wider concern in futures research is, therefore, 
* somewhat inhibited— and this in turn leads to a consid- 
erable poverty of **contcnt** in many of our social and 
cultural projections. 



Organizational 

• 

We have already noted the rapid growth of the fi^^ld 
and some of the problems associated with this phe- 
nomena. Other aspects of this do bear upon the range 
of topics forecasted and the general content of futures 
work. 

The field is somewhat polarized between the •*profes- 
sionals" and the **activists.'VThere is, on the one hand, 
the drive for professional respectability and rigor via 
more formal organization etc.— and, on the other, a 
more vocal concern with widening the base of nonpro- 
fessional participation in futures work and linking 
futures studies more directly and actively with ongoing 
societal problems. 

The former direction tends to skew the topic empha- 
sis toward more highly defined and restricted forecast- 
ing within strong substantive frameworks of discipli- 
nary expertise. The latter widens the range of concerns 
to the extent that they mirror the current issues and 
needs of the wiiest participation— this makes for a 
richer set of topics but is certainly somewhat "thin*" in 
terms of substance. 

Joining both polar aspects is the pressure for more 
documentation, bibliographical services, academic 
programs, and courses. At times, however, it seems as 
if we have moie documentation going on than there are 
useful documents to classify! 

What seems to be rather necessary to reconcile both 
wings of the field, and to advance the state of the art 
generally, are the following: 

l.The establishment of some futures critical function 
wherein the substantive assessment and critical judg- 
ment of work being done could be conducted in an 
ongoing fashion. To a certain extent this critical eval- 
uative apparatus has been most visible in science 
though it also operates powerfully in the arts, i.e., in 
the function of the individual critic and the general 
field criticism affc 1 by colleagues, public atten- 
tion, evaluation, etc. 

2.Some clearer definition and discussion of the educa- 
tional and public information aspects of futures 
research. Both of these areas also bear upon the field 
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emphasis question. The efflorescence of futures 
courses and academic programs has ledto a prolifera- 
tion of texts and papers designed for use in such 
courses and to a situation in which ""educational 
futures** has become a variegated topic area in its own 
right. 

l.The "Future of X" syndrome, referred to earlier, 
would suggest that we may be at a developmental point 
in^the field when it might be useful to convene sets of 
representatives from the different discipli!»es to discuss; 
the future of their disciplines— as a possible focus for 
th^ir own research and teaching and as a field contribu- 
tion to the study of the future. This is already going on, 
to a certain^extent, in sociology, anthropology, and 
several other arcas.^ 

A.Futures as a self defined field We tend to forget that 
futures research, futurology, futuristics, etc. is pecul- 
iarly selfniefihed as a field in itself. Recent expansion 
has tended to reinforce that self-definition to an extent 
which may be hazardous for its own future devel- 
opment. 

a. It would be quite misleading if we were to gauge the 
substantive balance and character of the field solely on 
the basis of the number of entries or studies listed in 
our various surveys and directories. Closer acquain- 
tance with the content of such listings and more rigor- 
ous evaluation is also most necessary. 

b. There is also an acute **ahistoricar tendency within 
the field itself which leads to the neglect (or lack of 
knowledge) of earlier work in the area which was not 
labelled appropriately as **futures,**e.g., apart from the 
literary utopianists and other theoreticians, one could 
indicate a large body of work produced by various leg- 
islative committees, independent commissions, and 
individual workers which projects and explores future 
needs ani« requirements in many areas. 

c. In the range ofpresent activities, it is also evident that 
much more work than we generally allow is already 
being done quite, outside of the futures field as cur- 
rently defined. Some of the more obvious examples 
here would be in the field of social indicators, certain 
areas of national and international planning, critical 
work on communications, the arts, cultural devel- 
opment, historical reassessment, etc. 

I he funding and support structure has been an 
important influence in the organization of futures 
research— and will obviously continue to be. 

One interesting point which emerged in our first sur- 
vey was that the bulk of the pioneering work in large- 
scale, long-range, and multivariate futures projection 
was done by individuals and groups who were not in 
institutionalized programs of futures research. They 
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were not primarily supi:orted for this work but **boot- 
leggcd" the time from other activities Jn many senses 
this still holds true. Whether it may hold in *he future is 
questionable. 

As the field gains in fashionability and wider interest 
the individual's position becomes more difficult. In 
order to retain access to necessary materials and tools 
and to keep pace with field growth etc., such workers 
have had to become more institutionally bound. (Insti- 
tutions fund institutions.not individuals.') Meanwhile, 
thcHltgcr institutions which failed to support such 
long-range, large-s:ale exploration when it was **unfa- 
shionable** now move into the aita with greater re- 
sources and personnel— but most often stilt lackmg the 
essential insights and vision of the individual. The 
latter gets progressively squeezed out just as the work 
which he, or she, pioneered gains wider validation and 
support! 

What we face here, in a sense, is a kind of institu- 
tional imperialism in which large intellectual conglo- 
merates comes in at a specific point in field evolution to 
develop the large-scale, well-funded projects, whose 
substantive merit and accomplishment usually falls 
somewhat short of the rhetoric with which they are 
proposed and reported. This is rather similar, in some 
senses, to the **Little Science, Big Science" problem. 

The institutional funding record in futures research 
is actually rather dismal but continues to skew the field 
emphasis considerably. The funding agencies have 
been particularly characterized by timidity and lack of 
foresight. While evincing due concern for "original,^' 
"innovative," and ''exploratory" work, they then set up 
elaborate constraining conditions for its support and 
conduct. This somewhat is like asking Lewis and Clark 
to draw up a set of state highway maps before they start 
out! 

This brings in the ''second stringer" problem. Those 
who conduct the initial explorations in an area are sel- 
dom able to lay out very clearly the detailed rationales, 
objectives, and plans which funding agencies require. 
When the unsupported work is published, however, it 
is all too easy for the less innovative individual or insti- 
tution to pick out the more immediately "fundable" 



ideas for elaborate proposal writing. This may be quite 
defensible in itself because the overall work is thereby 
advanced. But the problem remains that the more crea- 
tive and original workers are pushed successively into 
more marginal positions in relation to support, and the 
substantive field contributions are correspondingly 
diluted. This process is certainly not confined to 
futures research, but the peculiar nature of'^e field 
intensifies it considerably. 



Integration of Forecasts 

As in other fields, future research tends to suffer 
from an imbalance between analysis and differ- 
entiation—and synthesis and integration. One reason 
may. be that* the disciplinary training of most persons 
h^s favored the former rather than the latter. In a field , 
and a period, however, .when the "cross impact" and 
'Vhole system" effects of chs^nge are critically impor- 
tant, it wpuld seem necessary to redress the balance. 

It would appear to me, therefore, that a key item on 
the research agenda for futures research would be the 
substantive assessment, interrelated synthesis and in- 
tegration of forecasts, and projections as a more 
central activity. Of necessity this kind of exercise 
would require more "hindsight" work on the validity of 
past forecasting as well as^ ongoing inputs from the 
"futures critical" function described earlier. 

This returns us in somewhat circular fashion to the 
beginning of this chapter. It is probably only through 
the development of such integration on a fairly large 
scale and continuous basis that we could have some 
kind of ongoing review of the areas in which substan- 
tive forecasts are being made. To attempt such a com- 
parative review in terms of individual forecasts, in 
themselves, would be much less rewarding than being 
able to gauge their interrelated effectiveness within a 
more holistic context. 

Through such a series of linked activities we also 
should be able to monitor over time the changing 
emphases, weaknesses, and strengths of the overall 
futures research field in itself. 
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> One might even qualify :he use of the term futures **resc«rch'' in 
this regard. It conveys notions of methodological rigor, objectivity, 
and exactitude which may not only be misleading but ccTistraining 
upon a field in which speculation and conjecture play a much larger 
role than they do in any other area of so-called research. The less 
overblown term**futures study"* might be more appropriate. 

^^'Foran extended discussion of the latter point, sec Theories of 
' Industrial Society: Reflections on the Recrudescence of Historicism 
and the Future of Futurology John H. Goldthorpc, paper for 7th 
World Congress of Sociology, September 1970. 

^ John McHale, Typological Survey of Futures Research m the 
U.S.** (I and U), sponsored by the Center for Studies of Metropolitan 



Problems, National Institute of Mental Health, June 3970 (I) and 
November 1972(11).". 

* William Simon, ^'Reflections on the Relationship between Man 
and Society,** Rome Conferenct, September 25r30, 1973. 

* Corinne Lathrop Gibb,**Timeand Change in twentieth Century 
Thought,- Journal of World History. Vol IX, No. 4 (1 966), p. 876, 

* Edward Shils, **The Intellectuals and the Future,** BulUtin of 
Atomic Sciemisis (Oaober 1967), p. 1 1. 

' This phenomenon isalso evident in other areas,e.g., inthearts— 
museums, conferences, histories, and **documentation^ of art are 
much more lavishly funded than the individual artist. The same is 
true in theater, literature, and other arts. 
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Chapter 17 



An Agenda for Futures Research 



Olaf Helmet 

Futures research, as an organized activity, is only a 
decade old. It was in the early sixties that the Futuri- 
bles group, under Bertrand de Jouvenel, began to carry 
out future-directed social and political studies; that 
Daniel Bell formed the Commission on the Year 20OO; 
that Dennis Gabor wrote Inventing the Future; and 
that the first major technological forecasting study was 
carried out at RAND by Ted Gordon and the author. 

True, there were earlier, precursory developments, 
such as the work of the Prospective group in France led 
by Gaston Bcrger and the invention of the Delphi tech- 
nique in the early fifties by the author in conjunction 
with Norman Dalkey. Another, more philosophically 
oriented contribution 'nighTbcscciTin'th^ essay "On 
the Epistemology of the Inexact Sciences,** on which 
the author collaborated with Nicholas Rescher in the 
late fifties. But these were just signs in the wind, and it 
was not until the mid-sixties that the efforts particu- 
larly of the Futuribles and the RAND-sponsored 
futures groups began to be emulated throughout the 
world, resulting in what has now grown into a full- 
fledged futures movement, with institutes, journals, 
professional societies, and such governmenially sup- 
ported offspring as the Educational Policy Rsearch 
Centers and the Office of Technology Assessment. 

This proliferation of futures studies, whilegratifying 
in some respects, has had son:e decided drawbacks. 
The reason for the explosive adoption around the 
world of Delphi-type explorations of the future, of 
simulation techniques for long-range planning, and of 
other future-oriented methods is not so much, I think, 
the quality of the original, prototype studies but rather 
a recognition of the urgent need for the social sciences 
to begin to catch up with the physical sciences in their 
ability to cope with the problems of the real world— a 
need made more urgent by the growing complexity and 
the accelerated pace of change in our operating envi- 
ronment. The, widely felt requirement for better long- 
range planning in the areas of social and political insti- 
tutions, of the physical environment, and of 
international relations has caused too many people to 
place too great hopes in the benefits to be derived from 
the new discipline of futures research. Its failure to live 
up to these expectations has begun to produce a 
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backlash, in that some new doubts have been raised as 
to v/hether futures research^is altogether an activity 
worth pursuing. 

Many people forget that a decade is a very short time 
period in the development of any intellectual move- 
ment. Not only has there been insufficient time to place 
the discipline of futures research on a solid conceptual 
foundation, but the pursuit of this desideratum— 
though well recognized as such by some— has been 
encumbered simply oecause demands for pragmatic 
results have had priority over a solidification of the 
foundation and because the rapidly increasing number 
of practitioners has of necessity included some 
charlatans and incompetents albng with serious 
researchers. The time has come, therefore, to reflect on 
what futures research is all about, what genuine prom- 
ise it offers, what can be done to improve its intellectual 
basis, and what priorities should be assigned to its 
applications. 

Futures research is a branch of operations research. 
And like that of traditional operations research, its 
function is to provide decisionmakers with operation- 
ally meaningful assistance in the form of informaMon 
and analysis that can facilitate better decisionmaking. 
Operations research originated in World War II, where 
it proved tobeof imense help in the conduct of military 
operations. Most of its later applications to problems 
of the civilian sector of government and to problems of 
commerce and industry, while different in subject mat- 
ter, were similar in purpose. They concerned manage- 
ment decisions affecting either the daily operations of 
an agency or firm or its relatively short-range planning 
activity— short range in the sense that the operating en- 
vironment at the time the plans were to be imple- 
mented could be expected to be essentially the same as 
those at the time the planning decisions were being 
made. 

The nr.ain characteristic that differentiates futures 
research from standard operations research is that its 
objective is to improve decisionmaking in the case of 
long-range plans. Here ''long range,** in contrast to 
''short range,** clearly means that the operational con- 
ditions at the time of implementation are expected to 
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difler substantially from those prevailing at the time of 
planning. 

We note in passing that more and more of the impor- 
tant decisions arc moving from the short-range into th( 
long-range category. The reason for this is twofold: 
first, many of our decisions concern increasingly com- 
plex situations, where the time horizon is farther in the 
future, as illustrated by our attempts to solve the 
energy crisis or to plan a new city or to develop an 
underdeveloped country; second, as we all know, we 
live in an-age of ubiquitous future shock, in which 
changes in our living environment occur with ever 
increasing rapidity, due mostly to technological advan- 
ces and their societal Implications. Together these two 
trends, by mutual reinforcemrnt, have given futures 
research the.premature prominence which wc observe 
today. Once we recognize that futures research is 
indeed a branch of operations research, and specifi- 
cally that branch concerned with plans v/hich are to be 
implemented in a changed operating environment, a 
number of points become evident.^ 

Because of the pragmatic nature of futures research, 
its function is primarily predictive rather than explan- 
atory. By forecasting the future environment and the 
consequences of alternative plans forcoping with that 
environment, it attempts to improve the decisionmak- 
ing process. Often its findings may merely be based on 
observed correlations between phenomena cr on the 
intuitive, prctheoretical judgment of experts, falling 
far short of a causal explanation fo. he expected con- 
sequences of proposed actions. While a fuller under- 
standing of the underlying causes would surely always 
be welcomed, the success of futures research has to be 
measured in terms of the quality of the decisions it 
makes possible rather than of its explanatory force. 

Like operations research generally, therefore, 
futures research is prescientific in nature. The urgency 
of the task— be it the conduct of military operations 
(the context which gave rise to operationsTresearch) or 
the management of the energy crisis or the search for 
cures for our sick society— is so great that there is no 
time to wait for the construction of neat scientific theo- 
ries which would, by logical derivation, permit the 
identification of the optimal plan of action to be fol- 
lowed. Instead, in the tradition of operations research, 
the futures researcher constructs ad hoc models as best 
he can, well knowing that they may be imperfect and in 
need of later correction and improvement as more data 
are obtained and more experiencit is accumulated. 

No claim is made that such imperfect models pro- 
duce perfect foresight. That the resulting decisions are 



often nonoptimal should be no reason to reject the 
futures research effort. Its aim is to produce the best 
practically attainable decisions, even if not necessarily 
the theoretically best decisions. Considering the often 
enormous payoff attached to decisions regarding t he _^ 
long-range future, even a small improvement. in the 
quality of such decisions may yield very appreciable 
returns. 

Next, it seems to me that the following observation 
ought to be made: A rigorous scientific approach 
involves three interactive elements: theory construc- 
tion, empirical data collection, and controlled experi- 
mentation. I have already pointed out that the model- 
building endeavor of operations research, and hence of 
futures research, falls short of the rigor demanded of 
scientific theory construction. Not only are its models 
comparatively "^soft,*" so are, at. times, its data, as well 
as its experimental procedures. There are, in fact, no 
hard data about the future; and the futures analyst has 
to rely on soft, judgmental data instead. That is, he 
nust use probabilistic pronouncements by experts 
ibout the future operating environment as a si^bstitute 
for firm, observational data. And real experimentation 
o^ten is replaced by pseudo-experimentation, using a 
simulation model in which players, acting the parts of 
real-world decision-makers, test the implications of al- 
ternative decisions in the model in the hope that the 
simulation has sufficient verisimilitude to permit a* 
transfer of the model results to the real world. 

Reliance on the intuitive judgment of experts thus is 
not just a temporary expedient but a necessary 
ingredient of futures research, because they are needed 
in all phases of the effort. They are called upon (1) to 
supply judgmental data about the future, based on 
their intuitive, though often, theoretically unstruc- 
tured, insights into real-world phenomena; (2) to con- 
struct ad hoc models or tojudge thesuitability of exist- 
ing models; (3) to apply their expertise as role players 
in simulation games; and, additionally, they are often 
required (4) to use their imagination and inventiveness 
to design the instrumentalities and long-range strate- 
gies that result in appropriate action programs for 
dealing with the problems of xhe future. 

Despite its relative softness compared to a hard, 
scientific approach and, in particular, its inevitable 
reliance on expert judgment, futures research aspires 
to be objective. This looks, at first glance, like a contra- 
diction in terms, since objectivity of a discipline can 
almost be defined as '*the intersubjectivity of its find- 
ings independent of any one person*s intuitive judg- 
ment."^ To preserve the claim to objectivity, it is nec- 
essary for the futures researcher to dissociate himself 
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logically from the expcns, in the sense of regarding 
himself as an experimenter who uses the experts as 
measuring instruments of reality, whose prono'-ince- 
ments about the future world are taken in the same 
spirit as, say, the readings on a measuring device arc 
taken as an indication of some property of the present 
world. The experts, thus, are viewed as black boxes 
which receive questions as inputs and produce an- 
swc s as outputs. Different experimenters, using dif- 
ferent but comparable sets of such **black boxes," 
should be expected to arrive at comparable results. 
This places a special obligation on the discipline of 
futures research to devise suitable measures for the 
degree of reliability of these instruments and to seek 
ways and means of improvi::g their quality (i.e., of 
helping the experts to increase the reliability of their 
performance). 

Another point to be made is that, since futures 
research is concerned with the planning of human 
activities, it is, of necessity, multidisciplinary. Even if 
the planning objective itself is unidisciplinary (which is 
seldom the case), attention must be given to the techno- 
logical, the socioeconomic, the cultural, and the 
physical environmental circumstances, in consid- 
eration of which plans have to be made, as well as to the 
psychology of the decisionmakers. Usually, the more 
important a planning decision is, the more complex is 
the area to be surveyed and the more intricately are the 
considerations interwoven that different disciplines 
have to contribute. In planning a transportation sys- 
tem or a reform of the educational or the health-care 
delivery systems or a new city, there is hardly a single 
discipline that will not be required to supply special- 
ized inputs to the planning process in the form of 
assessments by experts of probable future devel- 
opments. Futures analysis, therefore, has to develop 
effective and efilcient means of facilitating cross- 
disciplinary cooperation toward common planning 
objectives. 

Finally, to fulfill its purpose of improving the deci- 
sionmaking process regarding long-range plans, fu- 
tures research has to address itself explicitly to the 
criteria problem. There are several aspects to this: first, 
there is the question of identifying the planning crite- 
ria, that is— technically speaking— the payoff function 
or functions or the utility vector to be maximized. This 
involves several extremely difficult subproblems; spe- 
cifically, that of exchange ratios in the case of multidi- 
mensional utilities, that of relative weights in the case 
of a multiplicity of beneficiaries who need to be satis- 
fied, and that of changing value systems, which may 
cause future criteria of optimization to be different 



from present such criteria. Second, given a set of crite- 
ria, there is a question of determining the comparative 
degree to which alternative action programs can be 
expected to satisfy these criteria. All pf these tasks are 
analytical in nature, require cost-effectiveness and sys- 
tems analysis, and must be clearly distinguished from 
the normative problems of what ought to be do::? 
about the future. (There is a large faction among 
futures researchers who wish to emphasize this 
normative aspect of their work. In contradistinction to 
futures analysis, this "-gment of futures research, 
which is devoted to what is sometimes called 
"normative forecasting,** might perhaps best be 
described as "futures synthesis."' To date, this portion 
of futures research, which covers. the spectrum from 
abstract Utopian writing to belligerent demagogic 
activism, is poorly organized and badly in need of 
conceptual systematization.) 

These, then, are some of the features of futures 
research, as seen by one of its practitioners. It is a 
methodological approach for which there is a great, 
pragmatic need in our society, which is full of promise 
and calls for an immense amount of basic research 
effort in order to bring it to full fruition. This constella- 
tion of urgency, of great potentialities, and of wide- 
open opportunities for original research ought to rep- 
resent an attractive lure for some of our best intellects 
to get involved in and for our public and private fund- 
ing sources to support. 

Let me now make an attempt to outline an agend^ 
for some of the specific research tasks that lie ahead, as 
suggested by the analysis just presented of the purpose 
and present status of futures research. I shall organize 
this agenda under the following headings: 

Data Collectich 
Model Construction 
Experimentation 
Systems Analysis 

Substantive Applications: Exploratory 
Substantive Applications: Normative 

In each of these categories I shall list some of the areas 
♦which seem to me to be particularly in need of research. 

Data Collection 

All our knowledge about the future is ultimately 
derived by some form of extrapolation, however sub- 
tle, from the past. The kind of empirical data on which 
such extrapolations might be based are no different 
from the data that provide us with whatever insight 
into our present world we have, and their collection is 
the task of individual scientific disciplines, such as psy- 
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chology or demography or meteorology. Leaving aside 
whatever standard difficulties there may be in 
amassing such basic empirical information, the analy- 
sis of the future, as I pointed out before, requires as 
inputs another kind of quasi*data in the form of judg- 
mental estimates about future operating conditions. 
While these judgments are formed by experts through 
some implicit process of extrapolation from the past, 
this process is rarely based on a well-articubted theo- 
retical procedure but more often is intuitive and 
pretheoretical in nature. Epistemologically, their func- 
tion is comparable to that of measuring instruments. 

This whole area of judgmental data collection is in 
considerable need of further exploration, suggesting 
the following specific research items: 

1 . Rating and improving the performance of individ- 
ual experts as forecasters: How can the per- 
formance of an expert be calibrated? How do sclf- 
and peer-ratings compare with one another and 
with other, more "objective,*" rating systems? How 
can an expert's pcrfonr.ancc be enhanced? What 
data, data processing facilities, models, simula- 
tions, or communication devices would be most 
helpful to him? 

2. The utilization of groups of experts: If two or more 
experts supply probability distributions over time 
for the occurrence of some potential future event, 
what'is the appropriate mode o'f combining their 
individual estimates into a joint probability distri- 
bution? What use can here be made of any available 
performance calibrations or information about 
systematic bias of the experts? How can the judg- 
ments of experts belonging to different fields of spe- 
cialization best be combined into an interdiscipli- 
nary estimate? How do the anonymity and feedback 
features of Delphi compare with other modes of 
using experts, such as polling, face-to-face discus- 
sion, or other conventional conference procedures? 

3. Improvements in the Delphi technique: What 
degree of anonymity is most helpful to the per- 
formance of a Delphi panel? What influence does 
the wording of questions have? How should the 
entire questioning process be structured? If the sub- 
ject of inquiry is^multidisciplinary and if differ- 
ential calibrationsof the experts with regard to each 
discipline are available, how can the best use be 
made of this information? How does a hierarchical 
panel structure compare with a homogeneous one? 
How stable is a panel'sjudgment over time? What is 
the optimal panel size? Is a panel of two or three 
top-notch experts preferable to a panel of a dozen 
reasonably good experts? 
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All of these questions call for extensive experimenta- 
tion. There is an obvious obstacle to carrying out such 
experiments, because good experts are too rare a com- 
modity and their time is too precious for them to be 
readily available as experimental laboratory subjects. 
Some of the indicated experiments have indeed been 
carried out, notably by Norman Dalkey, but using 
graduate students as surrogate experts. There remains 
a gnawing doubt whether all of the results obtained in 
this manner carry over to the case of real experts, and 
at least some careful experimentation is mandatory to 
establish this crucial point. (ParentheticallyTthe kind 
of spectacular convergence of opinions obtained by 
Dalkey and myself in our first E)elphi experiment in 
1953 in connection with a military problem^ has rarely 
been repeated in subsequentapplications. My intuition 
tells me that the technique's success in this regard at the 
time was due to a fortunate combination of circum- 
stances, namely, the discriminate use of specialists in 
several relevant disciplines and the availability of at 
least a crude model structure which facilitated interac- 
tion of the panelists' inputs. Many of the later applica- 
tions and experimental explorations of Delphi have, 
by contrast, been much more simplistic, prohibiting 
the subtle kind of interplay which contributed to the 
success of that first Delphi study, and a return to a 
more sophisticated approach may well be worth- 
while.) 

Model Construction 

Futures analytical models, as I indicated before, 
tend to be more tentative than rigorous scientific mod- 
lUlpre. Because of their soft, ad hoc character, their 
q^ity^Mil^hat of soft data — depends greatly on the 
good sense Mtheir constructors. The question arises 
whether, d^^the case of judgmental-data collection, a 
group effonHjpit be superior to an individual effort in 
selecting or inventing a model. This suggests the fol- 
owing, fourth, research area: 

A Application of Delphi to model construction: How 
should a Delphi inquiry be structured if its aim is to 
produce a model for a * specific forecasting or 
decisionmaking purpose? In particular, how can the 
facility of a remote-conferencing network best be used 
toward this end? 

The construction of models of any kind is not an 
easy undertaking when they are intended to cope with a 
subject matter within the general domain of the social 
sciences, and hardly any futures analytical topics are 
devoid of social science aspects. In this context, it 
would be helpful to have a simple, general purpose 



model kit available that would permit the construction 
of at least a rudimentary model, no matter what the 
subject matter. One such kit, however inadequate in 
some respects, in Tact* exists in the form of ihe cross- 
impact approach. Its prescription is very simple: If 
your concern is with the future of Topic X, take a list of 
potential future developments whose occurrence or 
,nonoccurrence would either make a decisive differ- 
ence to the future of X or would be a significant indica- 
tor of XVfuture status. Make probability estimates for 
the occurrence of these developments. Then look at 
them m pairs,,and estimate how much the occurrence 
of each would affect the probability of occurrence of 
the other. Finally, use a Monte Carlo process to decide 
for each. development whether it does or does not 
occur, ihaking prescribed adjustments inlhe probabili- 
ties of the others as you go along. The result, in effect, is 
a modeling. process which produces scenarios of the 
ifuturc, incbrporatihg all ifnportiant aspects relevant to 
the phenomena that were intended to be explored. 

There are numerous open problems in connection 
with, this hanSy-dandy tooi for the future-oriented 
social scientist, some of which I am about to list. Yet its 
promise seems far from negligible and' a pursuit of 
improvements in this technique well worth while. Spe- 
cifically, this suggests the following, fifth item of study: 

S.Basic cross-impact concept: How can double- 
accounting in a cross-impact matrix be properly 
avoided; that is, if Event A has a direct impact on Event 
C but also has an indirect impact on it via another 
event, B, how can we make sure that this indirect 
inipact is not also reflected in the direct impact of A on 
C, and thus counted twice? How can multidimensional 
- aspects be handled, where two or more occurrences 
jointly affect the probability of another event? 

Since the cross-impact approach attempts to deal with 
causal rather than merely correlative effects, the tradi- 
tional case distinnion for two attributes A and B into 

A.B, A.B, A.B, A.F" 

needs to be replaced, in the case of two events, A and B, 

by • _ ^ 

A.B., B.A., A.B., A.B., A.B, 

where the first two instances differ in that either the 
occurrence of A precedes that of B, or vice versa. 
Hence the following item: 

b.Caiisal probabilities: Is there a need for a special 
"causal probability" calculus, or is the traditional, 
correlational probability calculus adequate for causal 
cross-impact applications? - - 



The original approach to cross-impact, introduced 
by Ted Gordon and myself in 1965, dealt with events 
only, that is, with occurrences at specific points in timt. 
In considering potential future developments it is 
important, however, to give some attention also to 
trends, that is, to gradual fluctuations over time. In 
fact, most of the traditional econometric models, and 
similarly the system dynamics approach utilized in the 
limits-to-growth study, go in just the opposite 
direction by examining interrelations between trends 
only and neglecting point events altogether; In-the 
cross-impact approach, it is conceptually easy (though 
troublesome in detail) to adjoin the consideration of 
trends to that of events. In fact, in the case of a ti-end,^ 
the equivalent of an "event," for cross-impact pur- 
poses, Js a deviation of.the trend value from its antici- 
pated course. Some of the problems arising in this 
context are the following: 

1 .Trend-enriched cross-impact concept: Since the 
impact of a trend T (on either an event or another 
trend) depends on the amount A Tby which it deviates 
from its anticipated value, should the effect be consid- 
ered a linear function of A T, or what other functional 
form is approriate? Does an impact on a trend cause a 
persistent shift in its future course or a gradually 
declining shift or merely a momentary blip? How does 
one decide which of these, in a particular case, is the 
most appropriate form of the impact? Can the sepa- 
rate, independent impacts caused by two or more de- 
velopments be considered additive? 
S. Production of cross-impact inputs: What efficient 
procedures are there for eliciting large numbers of 
entries into a cross-impact matrix from a panel of 
experts? How can this process be expedited with the 
help of a network of computer terminals? 
9. Continuous cross impacts: How can the present dis- 
crete cross-impact format, where an occurrence in one 
time period has an effect in the next or some later time 
period, be made continuous so that occurrences can 
take p lace at any time and their impacts be registered at 
any time thereafter? 

Experimentation 

In the absence of a time machine, true 
experimentation about the future is a logical impossi- 
bility. Data obtained from an experiment always are 
data about the past, and statements about the future 
can only be derived from them by extrapolation. 
Hence we have to resort to pseudo-experimentation, 
which means the construction of a simulation model 
about the future and experimentation within that 



model, in the hope that results thus obtained carry over 
to.the real world of the future. There are some obvious 
questions in this connection: 

10. Validity of pseudo-experimentation: How can the 
validity of results obtained by pseudo-experimentation 
be checked or measured? By what means can at least 
the relative validity be enhanced? How can the effec- 
'^tiveness of stimulation gaming as an aid to the forecast- 
ing performance of an expert be increased? 

Let me turn now specifically to a particular form of 
simulation ganiing, namely, cross-impact gaming. Just 
as the basic cross-impact approach is a (perhaps some- 
what simplistic) general purpose type of modeling, 
cross-impact gaming similarly is a general purpose 
mode of simulation. A cross-impact model of the 
future of Topic.X is turned into a simulation game by 
introducing one or more players into the model and 
giving them the option of intervening in the normal 
course of developments by interjecting an action pro- 
gram. The effects of^such actions are handled in the 
model just as those of any other events are in that their 
impacts on the events and trends represented in the 
model are estimated and superimposed on the cross 
impacts already present in the model. Perhaps the most 
important application of this idea is to planning situa- 
tions, where a single player, the planner, intervenes in 
the normal course of events by trying out alternative 
action programs. But there is no reason why the 
simulation model cannot also be used by several play- 
ers, representing different interests, who can use the 
model to study the interactions of their separate inter- 
ventions. Some of the questions to be answered in this 
context are summarized in the following items: 

W. Cross-impact gaming: How can the realism of 
cross-impact gaming be increased? How can it best be 
used to aid the forecasting and planning performance 
of the participating players? Can it be an effective stim- 
ulant to the invention of new strategies for meeting 
future contingencies? Can the simulation be used, by 
having the players observe the intuitive acceptability of 
the results of their actions, to correct and thereby 
improve the probability and cross-impact estimates on 
which the cross-impact model is based? What would be 
the legitimacy of such a self-correcting procedure? In 
the multip layer case, can effective use be riiade qfa net- 
worK of computer terminals for processing theinterac- 
lions of the various players* interventions? 

Systems Analysis 

The application of futures research to long-range 
planning involves the choice of policies and the design 



of action programs. These, in turn, ifthey are intended 
to be ratronal and practical rather than mere exercises 
of the imagination, have to take into account both the 
resource constraints on the actions and the expected 
payoff in terms of improved conditions at some fvture 
time. Thus, cost-effectiveness considerations enter into 
the picture and, with them, all the problems of systems 
analysis: 

\2.Systems costs: How can nonmonetary social co.<ts 
be appropriately related to monetary costs so that 
overall systems costs can be meaningfully estimated? 
How can future costs be reliably estimated? What dis- 
count rate is appropriate, considering present interest 
rates, uncertainties regarding future costs and benefits, 
and our diminishing concern over the future as a func- 
tion of the time horizon? iience, how should future 
costs be compared to present costs? How should 
expenditures in the private sector be compared with 
public sector expenditures? How should outright 
expenditures be compared with investments made in 
the expectation of future repayment? Since future costs 
depend on future contingencies, is it.possible io design 
a cost cross-impact model, in which the impacts of 
events and trend changes on costs are systematically 
analyzed? 

\3, Systems benefits: Given a topic X, for the future of 
which plans are to be made, what is an appropriate set 
of social or other indicators in terms of which a future 
condition of X can be described and different future 
conditions can be compared? What are the interest 
groups whose differential desires regarding the future 
condition of X must be considered? What rational 
methods are there for assigning weights to different 
interest groups? What are the dimensions of satis- 
faction in terms of which gratification with the future 
condition of X can be measured? How can such multi- 
dimensional utilities be combined, and what are their 
exchange ratios? What is the appropriate discount rate 
for future benefits, again considering increasing 
uncertainties of, and decreasing concern over, the 
future as the time horizon recedes? In the absence of a 
single payoff function, how can we measure the overall 
degree to which a given action program can be 
expected to comply with a variety of goal criteria? Can 
the kind of cost cross-impact model mentioned under 
the preceding item (systems costs) be extended to 
include benefit cross impacts, reflecting diminished or 
enhanced benefits associated with substitutabilities 
and complementarities among proposed actions? 
\4. Representative scenarios: Considering the usually 
vast number of possible scenarios of the future, no spe- 
cific one of which has a more than negligible chance of 
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occurring, is it possible to single out a small, managea- 
ble set of ''representative" scenarios, in the sense that 
any scenario is sufficientl> similar, for planning pur- 
poses, to one of .the representative scenarios, so that a 
planner can confine himself to planning an action pro- 
gram against the contingencies depicted in the repre- 
sentative scenarios and still be confident that his pro- 
gram, will stand up to every possible contingency? How 
can the scehariorgeneration mechanism of the cross- 
* impact app roach liest be utilized in this context? 

Substantive Applications: Expioratory 

The research agenda outlined thus far has been con- 
cerned with methodology. Turning now to substantive 
applications, one might cite virtually all the woes of 
our society as suitable subject areas for futures 
research. However, I will confine myself to listing only 
some of those areas which seem to me both to be of out- 
standing importance and to have a specific require- 
ment, for the long-range aspects of futures research, in 
the sense that the operating environment at the time 
when the effects of any reform plans might be felt are 
expected to differ substantially from present operating 
conditions. Thus, for example, the subject of a refonii 
of ourcriminaljusticeandour health care delivery sys- 
teihT, while of unquestioned importance, will not be 
listed, because the changes in technology and in our 
value systems, which may indeed affect these societal 
institutions, will do so in only a very minor way,con- 
- sidering Vhe very major deficiencies which are already 
in evidence. 

The listing is broken down into four subcategories: 

\5. Public sector applications: How should the educa- 
tional system at all levels be reformed, utilizing new 
technologies now available or on the horizon, so that 
to those being educated the results will be meaningful 
during the rest of their lifetime— much of which maybe 
in the first half of the twenty-first century? What 
should be done to regulate and to preclude mismanage- 
ment of our anticipated ability to intervene in the 
human genetic structure through molecular engineer- 
ing? In what direction should we concentrate our 
efforts to open up new sources of energy? What 
economic controls should be applied to cushion our 
society against the effects of a severe crisis in the supply 
of energy and other resources and, conversely, against 
the effects of an eventual abundant supply of such re- 
sources? What previsions should be made through the 
.planning,of new cities for an increase in the U.S. popu- 
lation by another 50 million within the next genera- 



tion? What measures should be taken to reduce all 
forms of pollution in the long run to acceptable or even 
comfortable levels? What transportation and com- 
munication networks should be planned for the future? 
How can governmental inefficiencies be reduced with- 
out endangering our democratic institutions? 
\6.Private sector applications: What major research 
and development efforts should be supported? What 
power plants should be built? In what direction should 
the automobile industry move? What forms of collabo- 
ration with the public sector should be sought to facili- 
tate the building of new cities and of new transporta- 
tion networks? What are the potentialities of the 
still-exploding communication and computer indus- 
tries? What will be the potentialities of space 
exploration, if and when it.is resunjed on a full scale? 
n, Technology assessment: What wHl be the direct 
and, particularly, Jhe indirect effects on our society of 
anticipated developments in thccommuaicalionsarca, 
such as the general availability of portable telephones 
and the ability to dial anyone in the worldat tiegligible 
cost, the iiMJ*"Uation of automated libraries and of 
national data banks, the availability in most homes of 
two-way television terminals, and the introduction of a 
national computer utility?: What will be the societal 
consequences of possible technology-induced crises, 
such as a severe energy or raw materials shortage, the 
necessity to ban automobiles from the central cities, or 
a radioactive or biological warfare mishap that kills 
more than a million people? What would be the indi- 
rect and unexpected implications of certain social engi- 
neering measures,,such as the introduction of a nega- 
tive income tax, of major penal reforms, or the 
abandonment of the Congressional seniority system? 
What would be the social consequences of certain 
major technological breakthroughs, 'such as genetic 
intervention, fusion power generators, artificial pro- 
tein, or the commercial feasibility of transmuting 
chemical elements into one another? 
IS.International applications: What are the global 
prospects regarding energy and raw materials re- 
sources (the Club-of-Rome problem), and what can be 
done to avert a catastrophic crisis? What reasonable 
international agreements can be made to reduce the 
pollution of the oceans? Similarly, what reasonable 
international agreements can be made to extend 
national control to larger areas of the oceans than is 
presently the case? What would be the implications of 
adopting a single world currency? Whr t can be done to 
effect an orderly development of the underdeveloped 
countries? What is the future of arms control and disar- 
mament? What would be the implications of a large- 
scale joint effort at space exploration? What would be 



the long-run effect of the introduction of an interna- 
tional social-welfare system? What are the exchange 
ratios, in terms of expected long-term benefits to the 
United States, of Federal expenditures in areas related 
to foreign affairs, such as defense, espionage, diplo- 
macy, international development, cultural exchange, 
and joint ventures? 



Substantive Applications: Normative 

There are those in the futures movement who con- 
sider social reform as the overriding objective of 
futures research. While I thoroughly sympathize with 
their motivations, there is a deplorable and self- 
defeatingrrighteousness about their position, which 
seems to imply a resentment against any attempts at an 
objective exploration of what the future Kas to offer. 

Futures research, in my opinion, can well make a 
^ profound contribution to social refomi, and indeed it 
may rightly be considered to have an obligation to do 
so. But as a research activity it has to remain as objec- 
tive as possible, drawing a clear line between analytical 
exploration and political activism. A political activist, 
in fact, if he wishes to be constructive rather than 
merely destructive, will derive all the more guidance 
and support from futures research, the more objec- 
tively such research clarifies the distinction between 
real potentialities and merely wishful thinking.' 

Aside from activist reformers there are others whose 
concern for the future takes a different form. They are 
the Utopians and anti-utopians, who describe fictitious 
future states of the world that they regard as desirable 
or detestable, and the inventors, who use their imagi- 
nation to design specific social innovations intended to 
change our society for the better. None of these, either, 
can be considered futures researchers as such, but 
futures research is very relevant to their interests, as it 
is to those of the activist social reformers. Specifically, 
we can note the following topics which bear upon the 
normative aspects of exploring the future: 



19. Critique of present conditions: What are the dimen- 
sions of the quality of life (the "satisfaction indices") in 
terms of which satisfactions and dissatisfactions with 
the state of the world can be measured? With regard to 
which of these dimensions are dissatisfactions particu- 
larly strong, and among which segments of the public? 
What are the great issues of our time, and what are the 
anticipated issues of the future? What proposals for 
their resolution have been made, how feasible are 
these, and what would be their side effects? What social 
inventions are needed to help resolve some of these 
issues? 

20, Criteria for social reform: W hat plan ning criteria in 
the form of ethical standards, political platforms, 
social goals, societal movements, and Utopian ideals 
have been proposed? How internally consistent and 
technologically feasible are they? What priorities and 
exchange ratios do they imply among the quality-of- 
life components? How would the attainment of such 
goals differentially affect different segments of the 
public? 

2 1 ,Scenarios and Utopias: Given a Utopian descripti : n 
and interpreting it as a fictitious future state of the 
world that can be approximated but never fully 
attained, what realistic, or at least plausible, scenarios 
are there that could lead consti-uctively from the 
present state of the world to an increasingly closer 
approximation of the Utopian state? Whatare the rela- 
tive, satisfactions felt by different segments of the 
public during the transitional stages presented by such 
a scenario? What implementation strategies and social 
inventions are required to bring sucha scenario about? 
In other words, what are its political and socio- 
technological prerequisites? 

These, then, are some of the questions to which 
futures research might address itself. The list, I am 
,sure, is incomplete, and others may place the emphasis 
differently. But I hope that the compendium 1 have 
presented is representative in the sense of illustrating 
the large variety of topics which need and deserve to be 
probed and with which researchers in this field might 
profitably concern themselves. 
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Chapter 18 ' 

A Statement of Research Needs 

9 



Wayne L Boucher 

The thesis running through most of the chapters in 
this "book has been that, while futures research repre- 
sents an approach that can usefully be aclopted in the 
analysis of complex problems of cKoice, there are 
many difficulties yet to be faced-^and yet to be 
overcome — before this approach can make its fullest 
contribution. The fundamental premise of the book 
has been that, while some oLthese difficulties can be 
eliminated immediately by greater honesty, for exani- 
ple, or by more judicious use of the established 
methods of forecasting, there nevertheless remains a 
core of difficulties that can be minimized or removed 
only through original research. The promise of the 
.premise is not that such research, however careful or 
inspired or well-funded, will make all of these core 
issues vanish or somehow transform futures research 
into a science. None of the contributors to this volume 
would endorse so pollyannish an opinion. But all 
would agree,J think, that research of one kind or 
another provides the only rational means available by 
which to test certain crucial and presently ill- 
understood beliefs about the who, what, how, when, 
where, and why of forecasting. 

What research is required? Each of the preceding 
chapters has identified, explicitly or implicitly, a 
number of candidates. Additionally, several dozen 
projects were defined during the discussions of the 
chapters that were presented as papers at the 
conferences held in January 1974. Still other projects 
were specified by the respondents in our worldwide 
survey of research in progress (see the appendix to this 
volume), and others emerged as a result of our review 
of the literature (both the items in the bibliography and 
several hundred other sources). When these candidates 
were brought together, the total number of unique 
suggestions and recommendations came to well over 
300— a virtual cornucopia, sufficient to occupy every 
forecaster for the foreseeable future. In short, the pos- 
sibilities were interminable, overwhelming, and utterly 
unmanageable. 

Evaluation of Research Suggestions 

To bring order to the list and discover which of the 
candidates had the highest merit, we took a step with- 



out precedent in futures research (and almost without 
precedent in other, more well-established fields): a 
number of persons who had suggested ideas v*ere asked 
to critique their own proposals and those made by oth- 
ers. Specifically, each of the participants in.the January 
conferences was invited to review formally that subset 
of research recommendations which appeared to be thc^ 
most significant contenders for serious study and 
scarce resources. The method iiscd for this review was a 
poll, administered by questionnaire. This chapter pres- 
ents the results from this survey; in effect, these results 
define an agenda— and quite possibly the basic 
agenda— lor future research on futures research.^ 

The questionnaire was divided into three parts. In 
the first, the respondents were presented with a form 
giving the five major headings from an outline used 
throughout the project to organize the discussion of . 
research needs in futures research. They were asked to 
assume that these headings were exhaiistive, in thc^ 
sense that every research project of any serious interest 
in efforts to advance the field of futures research could 
be made to fall under one of them. They were then 
requested to provide an estimate of what they would 
consider to be a reasonable distribution of the total 
research effort among these categories. That is, given 
the needs as they perceived them today, where should 
the emphases fall? Their answers were to be given by 
allocating 100 percentage points among the categories. 

The results for the group as a whole are shown in 
Figure 1, in which the dots indicate the extremes in 
individual estimates, the shaded area indicates the 
interquartile range of estimates, and the diamond indi- 
cates the average estimate. Opinions obviously diffi 
ed widely, especially on the need to do more work on 
basic theoretical issues (Category I) and on methods 
(Category II). But the meanestimates,which, of course, 
sum to 100, seem to convey a reasonable message: the 
total program of research should be balanced, no cate- 
gory should be ignored entirely, and no category 
should be given undue emphasis (i.e., more than about 
10- 15 percent greater support than that given to any 
other category). 
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III. RESEARCH ON ISSUES OF 
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Rgure 1. How should the total research effort be structured? 



So plausible is this idea that it is necessary to add at 
once that a rather different message emerges if one 
simply distributes into the appropriate categories all 
300-400 of the research suggestions that have been 
made and then calculates the percenta£,o of items in 
each category. On this basis, the results change as fol- 
lows: 

L Research on Philosophical 

and Conceptual Issues 20 percent- 

II. Research on Issues of 

Methodology 40 percent 

III. Research on Issues of 
Professionalism and 

Institutionalization 20 percent 

IV. Research on Substantive 

Issues 5 percent 

V. Research on Issues of 
Implementation and Use 15 percent 



These percentages are probably a far less reliable guide 
to the structuring of a research program than the group 
evaluation of the categories themselves because they 
involve no assumption about the relative importance 
of the recommendations made in each category. It is, 
for example, remarkably easy to invent an impressively 
long string of research candidates in methodology, all 
of which can actually be modest in scope or trivial in 
concept. A single suggestion in the area of, say, theory 
can readily swamp such a list in overall significance. 
Hence the value of stepping back and attempting to 
view the categories in context. 

In the second part of the questionnaire, the re- 
spondents were presented with 86 research recom- 
inendations drawn from the sources mentioned earlier. 
Items were presented in fairly random order within the 
fiye categories, and space was provided at the enu of 
each category in case the respondent wished to reintro- 
duce a project of his that had been omitted in the preli- 
minary screening or in case he wished to suggest an 
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idea that had not been mentioned before. Opposite 
each item* given or new, were columns that would per- 
mit the subjective evaluation of the intrinsic merit of 
each project against each of four distinct criteria: 

1. Urgency— that is, the extent to wliich improve- 
ments in the practice and usefulness of futures 
research depend on an early resolution of the issues 
involved. Obviously, some projects may be worth 
doing, but they can safely be deferred; tTiese were to 
be judgedlo have a "low" urgency. Others must be 
addressed as soon as possible if futures research is 
to change significantly; these could be said to have a 
"higV urgency. 

2. Payoff, if successful— that is, the extent to which 
the overall field of futures research will be advanced 
if the work is performed and the results are satis- 
factory. A **high" payoff project was defined as one 
that will have a profound or fundamental effect 
throughout futures research; a "low" payoff project 

^ as one that will produce, for example, a new 
understanding of an issue or perhaps a new capabil- 
ity, but the effect will not be pervasive in futures 
research. Obviously, "low" payoff need not mean 
that the project is unimportant. 

3. Tractability— that is, the extent to which the pro- 
ject lends itself to research, given current awareness 
of the issues involved, current techniques, current 
data resources, and so on. The respondents were 
asked to note that tractability is not a function of 
complexity; even highly complex projects can have 
"high" tractability if, say, enough experience on 
similar problems has been gained. 

4. Cost— that is, the level of professional effort ' 



required by the project, as measured in man-years 
worth approximately $50,000 each (including all 
direct and indirect costs). Here the respondents 
were asked to assume that a "low*" cost project was 
one requiring less than one man-year; a "medium" 
cost project, one to two man-years; and a "high" 
cost project, more than two man-years. 

A portion of a typical page is shown in Figure 2 to 
illustrate the format. A check was to be placed in the 
columns that came closest to representing the je- 
spondent's own opinion. (The notation "UNC" meant 
"uncertain.") 

In the third part of the questioni^jre, the respond* 
ents were asked to pause for a moment; to reflect on the 
evaluations they had just made, and then to select from 
the entire list of projects— given and nev/ly added— the 
three to five items wKich they considered to be the most 
important, "all things considered." Having made these 
judgments, the respondents were then requested to 
select from the three to five items the one project which 
tKey considered to be "most interesting and impor- 
tant." 

On the following pages we present the results for 
each of the original 86 projects (which are given in the 
same order as they appeared in the questionnaire). The 
numbers in the columns show the percentage distribu- 
tion of the vote under each criterion. Following the 
"given" items in the five categories are projects shown 
in italics; these are the newly suggested research 
candidates. The evaluation given by the person who 
proposed them is shown by means of "XV in the 
columns. 

An analysis of these results follows the tabulation. 



I. CONCEPTUAL AND PHILOSOPHICAL 



CANDIDATE RESEARCH PROJECT 



URGENCY 



MEO LO UNC 



PAYOFFJF 
SUCCESSFUL 



HI MEO to UNC 



TRACTABILnV 



HI MEO LO UNC 



COST 



HI MEO LO UNC 



1. Evaluate the adequacy of current theories of soda! 
change. 

2. Conduct rigorous philosophical examination of the 
relationship between value systems and technology. 

3. Analyze how values have impacted on socio-cultural 
changes in the past (A project like HINDSIGHT or 
TRACES.) 



4. Analy 



Rgure 2. Sample of form used to evaluate rasearch projects. 
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CATEGORY I - PHILOSOPHICAL & CONCEPTUAL ISSUES 



CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF, IF 
SUCCESSFUL 


TRACTABILITY 




COST 






HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


NO 


UNC 


HI. 


MED 


LO 


UNC 


*^^1;01 Evaluate x\\e adequacy of current theories of social change. 


.57 


.05 


.33 


.05 


.62 


.19 


.14 


.05 


.05 


.38 


.48 


.10 


,29 


,48 




.10 


1«02 C>onduct a rigorous philosophical examination of the rela* 
tionthip between value systems and techncilbgy. 






.33 








24 


10 


OR 


RR 


•50 


0 


,33 




10 


.05 


1*03 Analyze how values have impacteri on sociocultural 
changes in the past. (A project ^ike HINDSIGHT 
or TRACES.) 


.10 


.48 


' .38 


.05 


.29 


.48 




.05 


1 1 
• 1 1 


.58 


.26 


.05 


,24 


,48 


.24 


.05 


1.04 Analyze the role of values in shaping^the future de- 
velopment of values. 


.11 


.37 


.42 


.11 


.16 


.42 


.26 


.16 


0 


.33 


.50 


.17 


,16 


,37 


.21 


.26 


1.05 Analyze the impact of different ideologies on fore* 
casting. 


.14 


.43 


.33 


10 


.24 


.S7 


.14 


.05 


1 5 


,50 


.35 


0 


,15 


.50 


',30 


.05 


1 .06 Analyze the limits of policy control; attempt to clarify 
what portion of the future is within man's control and 
what portion is not. 


.38 


.33 


.24 


.05 


.52^ 


T33 


',.10 


.05 


0 


.15 


,75 


,10 


.62 


.24 


.05 


.10 


1.07 Devise new or better means for measuring the possible 
significance of future problems. 


.38 


.33 


.24 


05 


57 


.19 


.14 


.10 


0 


.25 


.55 


.20 


,48 


.24 


.19 


.10 


1 .08 Analyze the extent to which philosophical results in 

the study o^ethics canxontribute to the selection of - 
social priorities. 


.10 


.20 


.60 


.10 


0 


.40 


.40 


.20 


0 


.16 


.68 


,16 


,15 


.25 


.45 


,15 


1.09 Investigate the rote p!ayed by societal irrfages in social 
change processes. 


.19 


.33 


.38 


.10 


.29 


.38 


.24 


.10 


.05 


.48 


,39 


.10 


.14 


43 


,19 


.24 


1.10 Investigate whether various FR approaches can be 
integrated into a single paradigm. 


.14 


0 


.71 


.14 


.29 


.24 


.38 


.10 


.05 


.29 


.62 


,05 


.33 


.29 


..d 


.19 


1 .1 1 Analyze the possibility of developing a language 

processes (including determinative, formative, and 
random. aspects, as well as values, goals, and indices 
of social performance). 


.14 


.38 


43 


.05 


.33 


43 


.14 


.10' 


.05 


43 ' 


.48 


.05 


43 


.33 


.05 


,19 


V.I 2 Analyze the primary goals of FR. 


.19 


.19 


.57 


.05 


.14 


.33 


43 


.10 


.24 


43 


.29 


.05 


.05 


.38 


43 


.14 


1 .13 An;«lyze how future events are discounted (as dis- 
cussed in the chapter by Linstone). 


.29 


.43 


.19 


.10 


.48 


.33 


.05 


.14 


.29 


.52 


.10 


.10 


.33 


.33 


.14 


,19 
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CATEGORY 1 ~ PHILOSOPHICAL ft CONCEPTUAL ISSUES (conU 



CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF.IF . 
SUCCESSFUL 


TRACTABILITY 




COST ' 






HI 


MEp 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED. 


LO 


UNC 


1.14- Analyze the question of how the validity of results ob- 
tained by pseudo-experimentation (construction of a 
simulation model about the future and experimentation 
within that model) can be checlceid or measured, 


.38 


.38 


.19 


.05 


.71 


.14 


M 


^'io 


.14 


.38 


.43 


.05 


.52 


.38 


0 

I 


.10 


1.15 Analyze tiie "internal" criteria of credibility li.e^ what 
properties of the forecast — whether probabilistic or 
deterministic — help by themselves to ensure credibility). 


.14 


.52 


.24 


.10 


.24 


.52 


.14 


,10 


.14» 




.38 


.14 


.19 


* .48 


.19 


.14 


1.18 Analyze a representative sampid of cases to clarify asv 
sumptions and conclusions regardmg "self-fulfilling" 
and "self-defeating" forecasts. 


.14 


.52 


.24 


.10 


.24 


37 


.05 


.14 


.29 


37 


.05 


:io 


.14 


.43 


.29 


.14 


t17 Investigate common unconscious assumptions about 
the future using hypnotic "progression" to "place" 
panelisu in the "fu ture" an d, eJg., have them read a ^ 
newspaper 25 years from now. 




X 

c:. • - 






i 




X 

f 








X 








X 




1 18 -Use hypnosis, etc., to convince volunteers of some 
future inevitability (e.g., the death of capitalism). 
See whet effect this has on their life decisions (e.g., 
by hypnotic interrogation). 






X 








* X 








X 








X 




1. 19 Reexamine the fundamentals of probability theory as 
they apply to forecasting unique events. 


X 








X 










X 










X 




1.20 Analyze policy issues and alternative futures, be* 
ginning with a thorough analysis of goals and values 
and their possible evolution. 










X 










X 






X 








1.21 .Bstablish uniform format for documenting and 
^ reporting.^ . , 


X 










X 








X 








X 






1.22 Establish guidelines for selecting the most suitable 
methodology forgiven classes of problems. 




X 






X 










X 










X 




1.23 Analyze the value paradox (policy effectiveness 

will be judged on the basis of future value determined 
in part by the policy and by other factors) and value 
dynamics in general. 


X 








X 










X 








X 




■ 


1.24 Explore means to effect time distortion (thereby 
extending individuals' planning horizon). 


X 








X 












X 






X 







CATEGORY II - ISSUES OF METHODOLOGY 



CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF, IF 
SUCCESSFUL 


TRACTABILITY 


COST 


HI 


MED 




UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 




.MED 


LO 


UNC 


^ 2.01 Anilyze tha factors which brought about the acceptance 
ar>d us« of currant nnethods of futures research. 


0 


.19 


.76 


.05 


.05 


.24 


.67 


.05 


.25 


.66 


.05 


.05 


.14 


.52 


.29 


.05 


2.02 Identify the urxJeriying similarities and differences, if 
any, among the principal data-gathering, forecasting, 
ar:d synthesizing techniques (e.g., crcss*impact analysis, 
trend extrapolation, scenario building, gaming/ 
simulation). 


.10 


.48 


-.38 


.05 


.14 


.57 


.24 


.05 


.52 


,38 


.05 


.05 


.19 


.48 


.29 


.05 


2.03 Devisa better ways of incorporating societal Images im- 
portant to social change processes inio FR. 


.33 


.33 


.29 


.05 


.38 


.43 


.14 


.05 


0 


.43 


.52 


.05 


.38 


.57 


0 


.05 


2.04 Design and conduct a critical experiment to test the 
validity of the "systems approach" in forecasting. 


.14 


.38 


.38 


.10 


.33 


.38 


.19 


.10 


.05 


.43 


.43 


.10 


.43 


.43 


0 


.14 


2.05 Develop guidelines for the,se)ection and use of social 
Indicators, so as to avoid fuzzy conceptualization, 
faulty assumptions, etc. 


.33 


.43 


.19 


.OS 


.57 


.29 


.10 


.05 


.05 


.S2 


.38 


.05 


.48 


.29 


.19 


.05 


2.06 Develop a means of using business and consumer eKpec- 
tation survey data more effectively tn combination with 
forecasting techniques. 


.05 


.62 


.29 


.05 


.29 


SI 


.10 


.05 


.29 


.43 


.19 


.10 


.33 


.48 


.10 


.10 


2.07 Devise or improve methods for forecasting the need for 
forecasts (i.e., for forecasting "the next crisis"). 


.62 


.19 


.14 


.05 


.76 


.10 


..10 


.05 


.10 


.29 


.52 


.10 


.38 


.48 


.05 


.10 


2.08 Develop criteria and methods of forecast evaluation. 


.52 


.29 


.14 


.05 


.65 


.25 ' 


.05 


.05 


.25 


.40 


.30 


.05 


.26 


.53 


.16 


.05 


2.09 Establish a system for periodically collecting and 
analyzing past forecasts by each of a number of pro- 
fessional forecasters, with a view toward discovering 
not who was wrong and why, but who was more often 
right and why. 


.35 


.25 


.35 


.05 


.35 


.50 


.10 


.05 


.40 


.35 


.20 


.05 


.30 


.30 


.30 


.10 


2.10 Establish a system for periodicolty collecting and analyz- 
ing important occurrences that were not forecasted, 
with a view toward discovering what was missed and why. 


.33 


.48 


.14" 


.05 


.76 


.14 


.C5 


.05 


.40 


.40 


.15 


.05 


.24 


.71 


0 


.05 


2.11 Analyze the extent to which people can give objective 
answers to questions abouttheir values: or future 
behavior. 


.24 


.29 


.33 


.14 


.33 


.38 


.14 


.14 


.10 


.24 


.52 


.14 


.33 


.33 


.19 


.14 


2.12 Devise a means of identifying discontinuities in trend- 
2 ^4.^^^^ sufficient accuracy and sufficient lead-tin^ 
to permit action to be taken. 


.33 


.33 


.29 


.05 


.57 


.24 


.14 


.05 


0 


.10 


.86 


.05 


.52 


.38 


0 


.10 
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CATEGORY.II - ISSUESOF METHODOUOGY (cont,) 



IS 
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ERIC 



- - CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF, IF 
SUCCESSF L 


TOACTABILITY 


COST 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


1.0 


UNC 


2.13 Anatyzt the value and accuracy of unconventional 

.methods of forecasting (e.g., precognition, 1 Ching, etc.). 


.05 


.24 


.67 


.05 


.43 


.24 


.29 


.05 


.05 


.24 


.67 


.05 


.38 


.33 


.19 


.10 


2.14 Experimentally assess the relative advantages of different 
methods of eliciting forecasts from a group (e.g., ques- 
tionnaires, interviews, cc^ nuter terminals, face-to-face 
discussion, etc.). 


.05 


.43 


.48 


.05 


.30 


.45 


.20 


.05 


.40 


.40 


.15 


.05 


.30 


.55 


.10 


.05 


2.15 ExperimentaMy assess how well the same methods work 
in different kinds of applications. 


.24 


.52 


.14 


.10 


.24 


.62 


.05 


.10 


.29 


.52 


.05 


.14 


.33 


.48 


0 


^ .19 


2.16. Experi men tally ^ssess how well different forecasting 
methods work in thi« same application. 


.24 


.62 


.05 


.10 


.43 


.48 


0 


.10 


.33 


.57 


0 


.10 


.29 


.57 


0 


.14 


2.17 Experimentally determine the extent to which the same 
n>ethods produce the same results when used by dif- 
ferent forecasters. 


.24 


.57 


.14 


.05 


.48 


.48 


0 


.05 


.48 


.43 


,05 


.05 


.33 


.38 


.24 


.(» 


2.18 Experimentally determine the extent to which particular 
"systematic" methods of forecasting are demonstrably ,_ 
better than "nonsystrmatic" n>ethods. 


.19 


.62 


.14 


,.05 


.43 


M 


X)5 


.05 


.24 


.38" 


\29^ 


.10 


.38 


.48 


.05 


.10 


2.19 Devise or inoprove means of obtaining good estimates 
or forecasts from persons who fear that the results 
may hurt them. 


.05 


.38 


.48 


.10 


.29 


.33 


.29 


.iO 


0 


.48 


.38 


.14 


.24 


.48 


.10 


.19 


2.20 Evaluate how self' and peer-ratings of forecasters'com- 
pare with one another and with other, more "objective" 
rating systems. 


0 


33 


.57 


.10 


.10 


.38 


.43 


.10 


.29 


.38 


.24 


.10 


.10 


.57 


.24 


.10 


2.21 Develop better means of identifying nonmonetary social 
costs and relating them to monetary costs so that overall 
systems costs can be estimated. 


.52 


.33 


.10 


.05 


.67 


.19 


.10 


.05 


0 


.48 


.48 


.05 


.62 


.33 


0 


.05 


2.22 Develop new or better methods for assigning weights 
10 interest groups whose desires regarding a future con* 
dition differ. 


.14 


.48 


.29 


.10 


.33 


.29 


.29 


.10 


0 


.38 


.52 


.10 


.48 


.33 


.05 


.14 


2.23 Develop means for combining multidimensional utilities, 
such as measures of satisfaction or gratification. 


.29 


.48 


.10 


.14 


.43 


.33 


.10 


.14 


.05 


.19 


.57 


.19 


.38 


.29 


.14 


.19 


2.24 Develop, for use where there is no single payoff function, 
a means for measuring the overall degree to which a given 
action program meets a variety of goal criteria. 


.33 


.29 


.24 


.14 


.43 


.24 


.24 


.10 


.05 


.24 


.57 


.14 


.40 


.30 


.10 


.20 
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CATEGORVJi issues bp methodology (conU * ' 



CANDIDATE RESEARCH PROJECT 


URGENCY 


- PAYOFF, IF 
SUCCESSFUL 


TRACTABILITY 


COST 




HI 




LO 


UNO 


HI 


MED 


LO 


UNC' 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


' 2.2S-«Urdertake a project to resolve majoroutttanding prob- 
term afSociated with crou-impact analysis and related 
technique$7sudi trendnmpact analyses (e.g., the re- 
striction to event pairs, the meaning of "probability" 
in these applications, the handling of cumulative im- 
, pacts, the labor of completing a large matrix, etc.). 




.9/ 


.iy 


.05 


^3 


.43 


.14 


.10 


.19 


•43, , 


.33 


^.05 


.45 


.30 : 


.10^ 


.15 

> 


2.26 Undertake a project to resolve major outstanding prob- 
lems associated with Delphi or Delphi^ike techniques, 
such as SPRITE (e.g., role of anonymity, number of 
rounds, panel size and composition, wording or ques- 
tions, study flow, etc.). 


.14 


.48 


.33 


.05 


.29 


.52 


.14 


.05 


.24 


.43 


.29 


.05 


.35 


.45 


.10 




2.27 Develop better means for combining the judgments of 
experts from different fields into an interdisciplinary 
estimate. 


.30 


.55 


.10 


.05 


.45 


.50 


0 


\.05. 


.10 


.50 


.35 


.05 


.35 


.50 


.10 


.05 


2.28 Given that one cannot define the complete sequence 
of events between the present and a forecasted state 
of affairs, develop rmthods for telling if any particular 
intermediary event is a deviation in the overall sequence. 


.26 


,26 


.26 


.21 


.32 


.26 


.21 


.21 


.05 


.16 


.68 


.11 


.33 


.39 


0 


.28 


2.29 Develop new or better methods for identifying value 
tradeoffs so as to predict likely support or opposition 
among groups, and tailor satisfactory policies. 


.19 


.48 


.24 


.10 


.48 


.29 


.10 


.14 


0 


.38 


.43 


.19 


.47 


.37 


0 


.16 


2.30 Develop means for distinguishing among events which 
are verbally similar but can be perceived by the policy- 
maker as having highly different value structures. 


.20 ' 
^ r: 


' .25 


.35 


.20 


.20 


.45 


.10 


.25 


.05 


.30 


.35 


.30 


.10 


.40 


.15 


.35 


2.31 Test forecasting methodologies to determine how pre- 
cision varies as a function of time horizon, uncertainty 
of data, etc. 


.33 


.29 


.29„ 


.10 


.38 


.38 


.19 


.10 


.24 


.43 


.19 


.14 


.35 


.35 


.15 


.15 


2.32 Devise experiments to test and extend the degree of 
inherent credibility of particular forecasting methods. 


.24 


.57 


.14 


.05 


.29 


.62 


.05 


.05 


.05 


.43 


.43 


.10 


.52 


M 


0 


.10 


2,33 Develop new approaches to condition the individual 
to a longer time horizon (e.g., through altered states of 
consciousness methods, "mind games," etc.). 


.19 


.14 


.57 


.10 


.29 


.29 


.33 


.10 


.05 


.38 


.52 


.05 


.55 


.35 


0 


.10 


2.34 Develop new or better means for evaluating, discriminat- 
ing, and weighting data points to bias trends toward 
performance levels most indicative of the true state-of- 
the-art. 


.05 


.35 


.35 


.25 


.10 


.40 


.25 


.25 


.10 


.30 


.25 


.35 


.20 


.50 


0 


.30 



CATEGORYJI - ISSUES OF METHODOLOGY kont.) 



% CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF. IF 
SUCCESSFUL 


TRACTABILITY 


COST 




HJ 


MED 


LO 


uwc 




MED 


LO 


UNC 


HI 


MEO. 


LO 


UNC 


HI. 


MED 


LO 


UNC 


>2.35»06v6iop better methods for forecasting the quantitative 
cross-impact effects of technological progress and eco- 

nuiiiiv UQVtJiupnnsnit 


.38 


.48 


.10 


.05 


-52 


.33. 


.50 


.05 


.05 


.60 


.25 


.10 




.35 


0 


,10 


Z36 Inyestigate effects on forecast!, of the future of correct- 
ing past trend lines to ta/ce into account unprecedented 
evenis in ine pasio 




X 






X 








X 












X 




Z37 Generalize the distinction between periodic and aperiodic 
f^rend extrapolation to cover a broadef" range of function 
ciasxs ie»g»f uiuyi luuui i luuuui iiu, 




X 






X. 










X 








X 






Z38 Check the probabilities assigned forecasted events by de- 
termining the actual frequency ratios that emerge when 
the events do or do not occur. 


y 








y 
y\ 










X 








X 






Z39 Study the psychology of probability assessment " what 

ma^Ar noeynta nortI/*itta^ niV%haf*Hifyj C'^tim^to'* wmm 

rnaKus /Juu/Jiu assiyn fjaftntUior fjiuoouinry ifoiifnaitt^ 
SO as to be able to control or correct for extraneous 
factors influencing such Judgments. 


X 








X 










X 








X 






^*t\f i ry Tunciion'SutcCuny jufu%*osiinif tifuinuus. 




X 






X 










X 






A 








Z4 1 Develop polynomial curve-fitting techniques that mini- 

ii9f£fs ific nufffuvf ui tfUtfffJUiiunn vvtiinju i *^!yiii*f ^lavi 

e^ces to low-i^gree terms. 




X 






X 


- 








X 








X 






Z42 Generalize forecasting algorithms so that cny ret of past 
or future data points with any set of weights may be u$ed^ 




X 








X 






X 












X 




Z43 Develop forecasting techniques that distinguish un- 
certainty due to predictor 'jnre/iabiiity and uncertainty 
due to weakness of the relation between dsta to be pre* 

HSntoH ttnH nmHi^tnr HiktA 
uicicu onu fJtoun* luf uoio* 


X 








X 








X 












X 




Z44 Develop techniques for discovering isomorphisms amony 
relations between different sets of variables, so that theo- 
retical hypothetical constructs may be suggested. 


X 








X 










X 








X 






Z45 Develop criteria for deciding which kind cf mathematical 
forecasting technique should be tried — e.g., Monte Carlo 
vs. closed-form, or Bayesian vs. non-Bayesian. 


X 








X 












X 






X 
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CATEGORY II - ISSUES OF METHODOLOGY (cont.) 



CANDIDATE RESEARCH PROJECT 


URGENCY 


PAYOFF, IF 
SUCCESSFUL 


TRACTABILITY 


COST 




HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


h! 


MED 


LO 


UNC 


Z46 Exploit information theory and analysis of variance de- 
composition of noise on environment in developing 
matrix for decomposing multiple impactz. 


X 








X 










X 










X 




Z47 Develop a psychometric scaling system for combining 
cross'impact Judgments —e,g,, Edwards scaling method, 
or Method of Triads. 


X 








X 










X 










X 




Z48 investigate the social psychology of Delphi Judgment 
change^- what statements influerKe Judgments, how? 
Start on theory of Delphi convergence forr casting. 


X 










X 










X 






f ^ 






♦ Z49 Develop utility'maximizing, rather than accuracy ' 
maximizing, forecasting. 


X 








X 










X 










X 




Z50 Develop dec ision^orien ted rather than forecast' 
oriented forecasting. 


X 








X 










X 










X 




Z51 Develop self-modifying forecasting procedures. 


X 








X 












X 




X 








Z52 Develop recursive forecasting procedures. 


X 










X 








X 








X 






































2t 



gATEGORY lit - PROFESSIONALS INSTITUTIONAL ISSUES 



i 

CANDIDATE RE5cAR(:H PROJECT 




URGENCY 




j PAYOFF, IF r 
SUCCESSFUL 


TRACTABILITY 


COST 




nl 


MED^ 


LO 


1 7" 


HI 


MED' 


LO 


UNC 


HI 


MED 


LO 


UNC^ 


HI 


MED^ 


LO 


UNC 


3.0V Establish an annual census of technologl^l foreca'dn^ 
practionersand of expen<^itures for forecasting. 


0 


.29 


.67 


.05 


.05 


.38 


.52 


.05 


.76 


.14 


.05 


,.05 


.20 


.55 


.20 


.05 


3.02 Develop tecKniques to enable entire community to 
participate in futures studies. 


.24 


.29 


.43 


.05 


.38 


,33 


,19 


.10 


:14 


•2? 


.48 


.10 


.67 


.29 


0 


.05 


3.03 Identify, through retrospective studies, factors (e.g., 
composition, size, and age) that affect group creativity 
and productivity in FR. 


.05 


.33 


.52 


.10 


.14 


^.43 


.33 


.10 


.10 


.45 


.35 


.10 


.25 


.60 


.10 


.05 


3.04 Assess the influence of funding structure (profit or non* 
profit) on the objectives and performance of futures 
organizations. 


.05 


,.24 


.62 


.10 


.14 


.48 


.29 


.10 


.25 


.35 


.30 


.10 


.20 


.55 


.20 


.05 


3.05 Devise means of measuring the "rate of retura" - i.e.. 
the cost/benefit relationship - for FR.. 


.19 


.33 


.43 


.05 


.43 


.43 


.10 


.05 


.10 


.30 


.55 

* * 


.05 


.40 


.40 


.05 


.15 


3.06 Analyze the extent to which FR can draw upon the ex> 
perience, data, and methods of other disciplines. (Per- 
haps one such study per discipline.) 


.10 


.52 


.33 


.05 


.24 


.62 


.10 


.05 


.10 


.70 


.15 


,05 


.45 


.45 


.05 


.05 


3.07 Evaluate the possibilities of establishing an American 
Society for Futures Research. 


0 


.1C 


.71 


.10 


.19 


.33 


.38 


.10 


.65 


.25 


.05 


.OST 


'.05 


.25 


.65 


.05 


3.08 Analyze the effectiveness of existing and possible 
mechanisms, both formal and informal, for quality 
control in FR. 


.29 


.43 


.24 


.05 


.43 


.43 


.10 


.05 


.10 


.48 


.33 


.10 


.15 


.55 


,15 


.15 


3.09 i^ormjlate a list of what appear to be the standards of 
professionalism in FR and assess their meaning, their 
. worth, the extent to which they are shared, etc. 


.14 


.43 


.33 


.10 


.24 


.38 


.29 


.10 


.29 


.33 


.24 


.14 


.10 


.30 


.45 


.15 


3.10 Design a code of ethics for professionals in FR. 


.24 


.29 


.28 


.10 


.33 


.24 


.33 


.10 


.24 


.oo 






in 


. 1 9 


.no 


in 

.1U 


3.1 1 Devise or improve means of obtaining internationat par- 
ticipation in studies that have a cross-national or global 
significance. 


.14 


.67 


.14 


.05 


.38 


.52 


0 


.10 


.29 


.43 


.24 


.05 


.48 


.43 


.05 


.05 


3.12 Experimentally assess the v^lce of present academic 
courses in FR. 


.10 


.33 


.52 


.05 


.10 


.43 


.43 


.05 


.19 


.52 


.24 


.05 


.24 


.57 


.14 


.05 


3.13 Define what should be included in a four-year program 
leading to a Bachelor of Science Degr 3 in Technological 
Forecasting. 


.05 

1 


.38 


.52 


.05 


.10 


.43 


.43 


.05 


.24 


.43 


.29 


.05 


.14 

• 


.24 


.48 





CATEGORY III - PROFESSIONAL ft INSTITUTIONAL ISSUES (conO 





CANDIDATE RESEARCH PROJECT 




URGENCY 




PAYOFF, IF 
SUCCESSFUL 


;l 

TRACTABILITY 




COST 






HI 


MED 


LO 


UNC 


HI 


MED 


Lo 


UNC 


HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 




3.14 Amss or invent alternative wavs oi helping present futures 
researchers to beccrm better historians, to interact more 
with professionals in other fields, to broaden their under> 
standing of what it is they are doing, etc. 


.24 


.38 


.33 


.05 


.43 


.43 


.10 


.05 


.14 


.33 


.48 


.05 


.35 


.25 


.25 


.15 




3.1 5 Devise or improve methods of keeping forecasters better 
informed of FR work in progress. 


.19 


.5/ 


.19 


.05 


.24 


.57 


.14 


.05 


.48 


43 


.05 


.05 


.24 


.62 


.10 


.05 




3.16 Devise or improve method foTbetter nr^nagi'^g and dis- i 
^ seminating the literature of FR,^both domestically and 
internationally. 


.19 


.43 


.29 


.10 


.24 


^.57" " 


.14 


.Q9 


.9/ 


.29 


.10 




.29 


AO 


.14 


.10 




3.1 7 Analyze the possibility of establishing a worldwide 
futures communications network: multimedia, avail- 
able to all groups interested in the study of problems of 
the future on a continuous bas^s. 


.14 


.38 


.43 


.05 


.43 


.33 


.14 


.10 


.24 


.43 


.24 


.10 


.62 


.24 


.05 


.10 


fO 
0) 
Ca) 


3.18 Devise or improve means of disseminating the results of 
FR to the public. 

5. 19 £st9blish a government financed Information center 
avaiiabie to all and hewing up-to-data data on futures 
research as well as making government dat^ available, 

I 3,20 Design means to conr^riu/i'cate complexity (e,g,, holistic 
commLnicationsJ tc the public. 

* 


.29 
X 


.48 
X 


.19 


.05 


.38 
X 


.43 
X 


.10 


.10 


.24 


.48 

X 

X 


.19 


.10 


.43 
X 

X 


.43 


.05 


.10 

• 
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2 


84 







CATEGORY 1 V - iUBSTANTi VE ISSUES 






















? 
















I. - 

CANOIOATS RESEARCH PROJECT 


URGENCY 


PAYOFF, IF 
SUCCESSFUL 


TRACTABILITY*^ ^ 


COST 


« 






HI 


MED 


LO 


UNC 


HI 


MED 


LO 


UNC 


Hi 


MED 


•LO 


UNC 


HI 


MED 


LO 


UNC- 




5 


4.01 Otvtlop one or more critical «creening mtchanisrm to 
htip the foracwtar Mlact «mong alternative publications, 
data and data Banks, datai^rocttsing facilities, models, 
simulations, communications devices, etc. 


-19 


.33 


.38 


.10 


.33 


.38 


.19 


.10 


.10 


.48 


.33 


•10 


.43- 


• .29 


.10 


.14 


\ 




4.02 Evaluate the/possibllity of establishing a center to moni> 
tor actual social experiments embodying an "alternftive 

future." J 

~ *- ^ 

4.^ Develop a system for making international comparisons 
of experience with different types of forecasting. 


.19 


.33 


,38. 


.10 


.24 


.48 


.19 


.10 


.19 


.29 


.38 


.14 


;43 


.43 


0 


.14 






0 


.55 


.40 


.05 


.15 


.65 


.15 


.05 


.32 


.42 


.21 


.05 


.53 


.32 


.05 


•11 






_ 4.04 Conduct periodic surveys to determine what subjects are i 
being Investigated in FR, how the pattern is changing 
over time, and why. 


.05 


.40 


.45 


.10 


.10 


.65 


.20 


.05 . 


.50 


.30 


.05 




,/0 


.50 
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4.05 Conduct periodic surveys to det^^r mine how attitudes of 
people toward the future are changing. 
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4.06 Forecast the future of FR, 

4.07 Research forecssting methods used in the past or in 
other cultures (e,g., the classical Delphi oracIeK 

4»08 Investigate forecastiryj applications possibilities of super- 
fntelligL it computers. 
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4.09 Set up or^ anization that tallies (records) statement of in- 
tended effect of forecasts, so that a box score can be 
gotten for forecasters and forecasting methods with 
respect to whether they accomplish what they are 
supposed to accomplish (e,g,, a dystopic forecast — it 
may be expected to promote action to make it wrong), 

4. 10 Set up a program to rate indivic*ual judges for accuracy, 
so as to weight their judgments when combiring as in 
panel methods. 
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4,11 Setup **futureland'* preferences where forecasted 
scenarios are actually simulated live in real time - for 
recreation, education, enlightenment, and catharsis. 










X 












X 




X 






1 


/-I 




4, 12 Investigate models of the future inside the heads of poli- 
ticians, top executives, etc,, and relate their models to 
their policies. 
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Antfysis 

^ WWch of these projects are, in the opinion of the 
group'*as a whole, the most important? In what order, 
^ with what level of support, should these key projects be 
tackled? Clearly, a policy-maker concerned solely with 
making the most profound improvements in futures 
research would, seek Qut the candidates having the 
highest estimated urgency and potentiahpayoff. That 
;s, these two criteria would dominate the initial selec- 
tion; subsequently, the research agenda scf defined 
could, if appropriate, be tempered in light of criteria 
like tractability and cost. How can the most urgent and 
most promising projects be identified? 

This question can be answered in many ways, but 
one of the simplest— and the one used here— is to rank 
order the candidates on the basis of several tests for 
each criterion and then to determine which of the pro- 
jects come out highest on most of the tests. Those that 
^pass all of them— that is, those that surface at the top 
no matter which test is applied — can be said to have the 
greatest potential payoff or the greatest urgency. 
Similarly, the remaining items can be rank-ordered by 
the number of tests they pass. Finally, the t\/o rank- 
ordered lists thus formed— one for "most urgent" and 
one for "most promising*' projetts— can be compared; 
items that are the same on both lists can then be rank- 
ordered, using precisely the same procedure. The result 
will be a single list of what can be called the most 
important projects. 

To this end, four tests were defined and applied. 
First, the projects were rank-ordered for each of the 
two criteria according to a "total weighted vote." This 
figure was computed by assigning the "HI" position on 
the scale a value of 4, the "MED" position a value of 2, 
and the "LO" position a value of 1; the "UNC" votes 
were ignored. Next the percentages representing the 
distribution of votes in the HI, MED, and LO columns 
for each project were multiplied by these values. The 
products were then summed to derive the total weigh- 
ted vote. Obviously, the higher this figure, the greater 
the estimated urgency or payoff. 

The second test was simply to rank order the items in 
terms of the percentage of votes cast only in the HI 
column. It need hardly be said that this procedure pro- 
vides a direct measure of the conviction within the 
group about theextent to which the project does in fact 
have a high urgency or payoff. 

The third test involved rank-ordering the projects* 
according to the sum of the percentages in the HI and 
MED columns. The major purpose served by this test 



is to identify polarities of opinion within the group; in 
general, the lower the rank, the greater the polarity, 
though in a few cases a low rank can be attributed to a 
relatively high level of uncertainty within the group. 

The fourth test cut across all four of the criteria of 
project evaluation. In this case the candidates were 
rank-ordered on the basis of the total number of times 
they had been included by the respondents injtheir set 
of the three to five "mosi important" projects. Whereas 
the first three tests produced different lists for urgency 
and payoff, this final test gave a result that was, of 
course, the same for both; as such, it was intended to 
help ensure that the general feeling of the group was 
not ignored when looking at the projects in terms of 
only one of the criteria. 

These tests produced four rank-ordered, lists of 
projects for urgency and four for payoff. The top ten 
items on each of the four lists for urgency were then 
compared against each other, the goal being to find 
t^^*items which appeared among the top ten on at 
leW two of the lists. The same was done for payoff. 
The results are shown in Tables 1 and 2? 

These tables should be largely self-explanatory. 
Thus, on the question of urgency, the first item 
shown— 1.01 "Evaluate the adequacy of current theo- 
ries of social change"— placed first amo: % all Sfrpro- 
jects in total weighted vote and third in percentage of 
votes cast in the HI column. It fell to a tie with six other 
projects for rank positions 34-40 on the test of com- 
bined HI and MED votes (thereby indicating that the 
group was actually quite divided on the matter of 
urgency). And it placed first among all items in the 
number of times it was selected as one of the three to 
five most important items. (Moreover, it received three 
votes as the single most important project.) On three of 
the four formal tests, therefore, it emerged as one of the 
top ten items— making it a very strong research 
candidate indeed. 

It is an easy matter to synthesize these two lists and 
to derive a set of the most important projects, consid- 
ering u-gency and payoff simultaneously. As explained 
before, chis can be accomplished by first isolating those 
nems appearing on both lists that place among the top 
ten on each of the four tests, then drawing out those 
(like Item 1.01) which pass at least three of the tests, 
and so on. When this is done— always on the assump- 
tion that a tie on rank order is to be resolved so that the 
item is given the highest possible place— the heart of a 
research agenda is established. It consists of the nine 
projects listed in Table 3. 
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Table 1. The Most Urgent Research Projects 



ITEM 



1 .01 Evaluate the adequacy of current theories of social change. 

5.03 Devise new or better methods for communix ^ting forecasts 
to the policy •maker so that he understands the value impli> 
cations of different possible events (i.e., how can back* 
ground differences between the forecaster and user be 
minimized?). 

2.07 Devise or improve methods for forecasting the need for 
forecasts (i.e., for forecasting "the next crisis"). 

2.21 Develop better means of !dentifying nonmonetary social 
Costs and relating them to monetary costs so that over* 
. ail systems costs can be estimated. 

2. OP Develop criteria and methods of forecast evaluation. 

2.35 Develop beUer methods for forecasting the quantita- 
tive crosS'impact effects of technological progress and 
economic development. 

1 .14 Analyze the question of how the validity of results ob-^ 
tained by pseudo^ex peri mentation (construction of a 
simulation model about the future and experimentation 
within that model) can be checked or measured. 

1 .02 Conduct a rigorous philosophical examination of the re- 
lationship between value systems and technology. 

1 .06 Analyze the limits of policy control; attempt to clarify 
what portion of the future is within man's control and 
what portion is not. 

1 .07 Devise new or better means for measuring the possible 
significance of future problems. 

2.10 Establish a system for periodtcallv collecting and 
analyzing past forecasts by each of a number of 
professional forecasters, with a view toward dis* 
covering what was missed and why. 

5.01 Develop means of presenting forecasts (whether 
probabilistic or deterministic) to ensure their maxi- 
mum credibility for the user, especially if the 
events forecasted differ from those within his 
experience. 

5.1 1 Analyze the possibility of developing new reward sys- 
tems within organizations so as to extend time hori' 
zons, promote innovativeness, etc. 



Total 
Weighted 
Vote 



Value 



3.61 
3.06 



3.06 
2.84 

2.80 
2.58 

2.47 

2.45 
2.42 

2.42 
2.42 

2.42 



2.42 



Rank 



% of Votes 
in "HI" 



Value 



9-13 



9-13 



9-13 



9-13 



9-13 



.57 
.62 



.62 
.52 

.52 
.38 

.38 

.29 
.38 

.38 
.33 

.38 



.38 



Rank 



3 
1-2 



1*2 
4-5 

4- 5 
6-11 

6-11 

19-24 
6-11 

5- 11 
12-18 

6- 11 



% of Votes 
in "HI" 
+ "MED" 



Value 



6-11 



.62 
.91 



.81 
.85 

.81 
.86 

.76 

.62 
.71 

.71 
.81 

.76 



.71 



Rank 



34-40 
1 



6-13 
4-5 

6-13 
2-3 

15-21 

34-40 
25-27 

25-27 
6-13 

15-21 



2527 



No. of 
Top Votes 



Value 



Rank 



24^ 



5-7 
8-14 

2-4 
15-23 

24-46 

8-14 
8*14 

2-4 
24-46 

8-14 



8-14 



No. of 
Times 
Voted 
First 
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Table 2. The "Highest Payoff" Research Projects 



ITEM 


Total 
Weighted 
Vote 


% of Votes 

in "HI" 


% of Votes 
in "HI" 
+ "MED" 


No. of 
Top Votes 


No. of 
Times 
Voted 


1 


Value 


Rank 


Value 


Rank 


Value 


Renk 


Value 


Rank 


First 


1 .07 Dtvitt ntw or btmr means for rr^aturing the possible 
slgnif icanct of future problems. 


3.76 


1 


.57 


7-9 


.76 


39-44 


5 


2-5 


1 


2.10 Establish a system for periodically collecting end 
analyzing important occurrences that were not f ore> 
castad, with a view toward discovering what was missed 
and why. 


3.37 


2 


.76 


1-2 


.90 


8-10 


1 

• 


24-46 


— 


2.07 Devise or improve methods for forecasting the need for 
forecasts (i.e.. for forecastino "the next critit") 


3.34 


3 


.76 


1-2 


.86 


11-21 


4 


6^ 


1 


1.14 Analyze the question of how the validity of results ob- 
tained by pteudoHixperinDentation (construction of a 
simulation nnxlej about the future and experimental 
tion within that model) can be checked or measured. 


3.17 


4 


.71 


3 


.85 


22-26 


1 


24^ 


- 


2.21 Develop b«mr means of Identifying nonmonetary 

social costs and relating them to monetary costs so that 
9vvr«ti iv»wmi COSTS can oe esximBteu. 


3.16 


5 


.67 


4 


.86 


11-21 


3 


9-15 


- 


2.06 Develop criteria and methods of forecast evaluation. 


3.01 


6 


.62 




.86 


11-21 


5 


2-5 


3 


1 .01 Evaluate the adequacy of current theories of social 
change. 


3.00 


7^ 


.62 


5^ 


.81 


27-36 


7 


1 


3 


5.03 Devise new or better methods for communicating 
forecasts to the policy-maker so that he understands 
the value implications of different possible events 
(l.e., how can background differences between the 
forecaster and user be minimized?). 


3.00 


7-8 


.55 


10 


.95 


2-3 


1 


24^ 




2.05 Develop guidelines for the selection ano use of social 
indicators, so es to evold fuzzy conceptualization — 
faulty assumptions, etc. 


2.96 


9 


.57 


7-9 


.86 


11-21 


5 


2-5 


1 


2.12 Devise a meens of Identifying discontinuities in trend- 
Iir»es with sufficient accuracy and sufficient lead-time 
to permit action to be taken. 


2.90 


10 


.57 

4 


7-9 


.81 


27-36 


4 


6^ 


1 
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Table 3. A Basic Research Agenda for Futures Research 



items Passing At! Four Tests on Bo th Lists 
Nona* 

Items Pessing At Least Three Tests on Both Lists 

1 .01 Evaluate the adequacy of current theories of social chartgo. 

1 .07 Devise new or better means for measuring the possible significance of future problems. 

2.07 Devise or inriprove methods for forecasting the need for forecasts (i.e.. for forecasting "the next crisis**). 

2.08 Develop criteria and methods of forecast evatbation. 

2.21 Develop better means of identifying nonmonetary social costs and relating them to monetary costs so that over&ll 
systems costs can be estimated. 

5.03 Devise new or better methods for communicating forecasts.tojhe policy-maker so that he understands the value 
implications of different possible events (i.e.. how can background differences between the forecaster and user be 
minimized?). 



Items Passing At Least Two Tests on Both Lists 

1 .06 Analyze the limits of policy control; attempt to clarify what portion of the future is within man's control and 
what portion is not. 

1.14 Analyze the question of how the validity of results obtained by pseudo-experimentation (construction of a 
simulation model about the future and experimemation within that modal) can be checked or measured. 

2.1 0 Establish a system for periodically collecting and analyzing past forecasts by each of a number of professional 
forecasters, with a view toward discovering what was missed and why. 

•It should be remarked that Items 2.07. 2.08, and 2.21 did pass all four tests on the urgent list. These are clearly the 
most urgant projects. 



Since tncse nine projects are the only ones that 
appear among the contenders on both the urgent and 
the highest payoff lists, they automatically define the 
basi<". agenda. To extend the agenda, it is necessary to 
select items on some other basis. For example, if in the 
absence of any other guidance urgency becomes the 
central criterion, additional projects can simply be 
selected from the remaining items on the urgent list. If 
anticipated payoff matters most, then that list can be 
used. But other measures or standards can readily be 
invoked, such as **number of importance votes" or 
"highest payoff for least cost.*" Before discussing some 
of these alternatives, however, it is necessary to say a 
bit more about the b.^sic agenda. 

Our hypothetical policy-maker, whom we have 
assumed to be dedicated to advancing futures research 
by addressing the problems of highest urgency and 
greatest potential payoff, does not exist, of course. In 
reality he is many people with widely different levels of 
authority and interest, motivated in part by values not 
even hinted at here. He is not completely rational, since 
the decisions he must make involve factors that can, at 



best, only be guessed at and, quite probably, will never 
be specified explicitly— and certainly never be quanti- 
fied. He is, in short, all ofus and, most especially, all of 
us who are concerned ^vith the future of forecasting. 
The bai»:c agenda, therefore, is less a program that 
could be adopted all at once by a single authority than 
it is a set of highly significant targets— problems and 
goals— that those with ability, interest, and the requi- 
site resources should work toward as best they can, as 
regularly as they can. None of these problems, it is safe 
to say, can ever be "solved**; but they can and should 
provide a central theme and tendency for fundamental 
efforts directed toward making forecasting something 
more than the improvisatory and undisciplined disci- 
pline which it is today. 

While progress toward this end will thus be made 
only by many persons, at varying rates, in different or- 
ganizations or alone, it may be useful to continue the 
fiction of a single policy-maker and to look at the basic 
agenda from his viewpoint in an approximation of the 
real world, where dollars are presumed to matter and 
where the choice of research projects is also influenced 
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by some estimate of the extent to which these projects 
lend themselves to research. Doing so will provide 
insight into the targets of greatest opportunity within 
the basic agenda. 

The questionnaire responses on the issues of "l^acta- 
bility** and **cosi'* offer very useful first-cut answers. 
Taking the group's assessment on these two criteria 
and computing a total weighted vote for each of the 
nine projects (in the manner described earlier), we can 
plot tractability against cost and, on this basis, define 
reasonable priorities within the agenda. The resulting 
cross-plot is shown in Figure 3. 




tm 2M 3.« ZM 

TOTAL WBGHTEO VOTE ON COST 

Figure 3. A ranking of projects. 



If we assume for a moment that projects should be 
taken up one by one, and if we accept the notion that 
the lower the cost and the higher the tractability the 
sooner a project should be undertaken, then this figure 
indicates fairly clearly the order to be assigned to par- 
ticular items. Unquestionably, the project to be chosen 
first is Item 2.10— a rather plausible place to start 
because it calls for gaining a deeper appreciation of 
how and why forecasters have failed to anticipate key 
developments in the past. Item 2.08 follows; it too is a 
plausible choice, since it would help clarify our criteria 
for evaluating forecasts. A good case could be made for 
the sequence of remaining projects as well. Of course, 
our policy-maker may wish to invest his budget differ- 
ently to include, say, the six most important projects 
(1.01, 1.07, 2.07, 2.08, 2.21, and 5.03). The figure indi- 



cates something of the magnitude of the commitment 
that will be required.^ 

A similar analysis of cost vs. tractability could be 
used to structure the priorities of other items that 
might be added to the nine projects in the basic agenda. 
Several straightforward approaches are available for 
isolating these projects, using just the data from the 
questionnaire. As mentioned before, we might simply 
select the remaining items from the urgent or the high- 
est payoff lists or both. This would have the advantage 
of satisfying directly the two most significant criteria. 
We might also select i^ems from the set of projects 
judged by one or more of the respondents to be the 
most significant in the entire list of given and newly 
added candidates. While some of the respondents did 
not nominate such a project, the results for those who 
did are quite interesting, as indicated by the project 
statements in Table 4. Moreover, this approach (if 
combin«.d with the preceding Gne)„wouId also result iw 
the inclusion of the dozen or so top-ranking projects as 
defined by the votes on the most important three to five 
items.** 

All of these approaches would also have a further 
advantage in that the resulting agenda would contain a 
mixture of large and small,highlvchallengingand rela- 
tively-easy projects. As pointed out by the person who 
suggested Item 2.36, 'i know that this is a small task 
and a specialized one at that. But 1 believe we may be 
better off with a modest pt ogram that has a high likeli- 
hood of substantial payofT than with a more ambitious 
one that can flop. A series of successeTih projects like 
2.36 would build up the credibility of futures research 
and give us the opportunity later on to risk working on 
some of the more difficult and superficially more dub- 
ious projects.** One strength of this argument is that it 
is premised on a recognition of the point made earlier 
about the fiction of a single decisionmaker wilh un- 
limited funds and perfect control. 

Nevertheless, all of these approaches share the same 
fundamental defect: if followed, they would generate 
an agenda that would bear little resemblance to the bal- 
anced program of research which the group seemed to 
be recommending in its answers to the first question in 
the questionnaire. For example, if we took as the ini- 
tial agenda the IS unique items in the most urgent and 
highest payoff list:, we would find that fivc .all into the 
category of **conceptual or philosophical issues** (1.01, 
!.02, 1.06, 1.07, 1.14), seven fall under ^^methodology** 
(? 05, 2.07, 2.08, 2. 10, 2. 1 2, 2.2 1 , 2. 35), none falls under 
either ''institutional and professional issues** or under 
**substantive issues,** and only three fall under ''imple- 
mentation and use** (5.01, 5.03, 5.11). This distribu- 
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Table 4. Projects Selected as Being the Single Most Important Ones in the Entire Set* 



Ittm 

No. 


No. of 
Votts 






3 


Evsluatt the aciequdcy of current thtoritt of social change. 


^2.08 


3 


t)tvtlop criteria and noethods of forecast evaluation. 


3.02 


2 


Devttop techniques to enable entire community to panicipate in fufure studies. 


1.04 


1 


Analyze the rote of values in shaping the future development of values, 


^1.07 




Devise new or better means for measuring the possible significance of future 
problems. 


1.13 


• 


Analyze how future eventt are diKOunted (see Linstone's chapter). 


^2.07 




Devise or improve nwthods for forecasting the n^ for forecasts (I.e., the fore- 
casting "th€ next crisis"). 


2A2 


1 


Devise t nteans of identifying diKontinuities iti trend*tlnes with sufficient accuracy 
and sufficient iead*tinf)e to permit action to be t^ken. 


2.25 




Undertake a project to resolve major outstanding problems associated with cross- 
impact analysis and relatedJtechniques. such as trend4mpact analyses (e.g., the 
restriction to event pairs, the mining of "probability" in these applications, the 
handling of cumulative impacts, the labor of completing a large matrix, etc.). 


2^5 




Develop bener methods for forecasting the quantitative crou*lmpact effects of 
technological progress and economic development. 


3.08 


t c 


Analyze the effectiveness of existing and possible mechanisms, both formal and 
informal, for quality control in FR. 


3.11 




Devise or improve means of obtaining international participation In studies that 
have a cross*national or global significance. 


5.01 




Develop means of presenting forecasts (whether probabilistic or deterministic) 
to ensure their maximum credibilit/ for the uier, especially If the events fore- 
casted differ from tnose within his experience. 


Z36 


suggested) 


Investigett effects on forecasts of the future of correcUng pest trend lines to t%kt 
Into account unpreceienttd events In the pest 


3J9 


(Newly 
suggested) 


establish a go¥tnmtnt financed information canter available to all and having 
up-to-date data on futures research as well as making goverriment data sellable. 



*A few of the respondents did not answer this question 
^Included )n the basic agenda. 



tion of effort among the categories obviously departs 
from the distribution presented at the beginning of this 
chapter. 

What is needed, then, in order to round out the basic 
agenda is an analysis within the categories, preferably 
one that would take the newly suggested items into 
account. This analysis is not attempted here, because it 
would surely be an academic exercise without more 
information about how "balance** is to be defined— 
that is, unless our hypothetical decision-maker*s cri- 



teria of balance were spelled out. And yet, since it does 
not seem unreasonable to suppose that all or nearly all 
of the ingredients of the most worthwhile agenda are 
present in the list of candidate research projects in this 
chapter* and thus the problem is merely one of pulling 
them out« the reader himself may wish to try his hand. 

Who, i-^ter all, is the decision-maker? Indeed, as sug- 
gested by many of the contributors to this volume, 
where else does the final responsibility He for the future 
of futures research? 
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FOOTNOTES 



^ The quality of the rtfults is unusually high because of the high ^ 
Jeye) of expertUe and professionalism of those who completed the 
quest ionnaire» and it is a pleasure to acknowledge the contribution 
nttde.by these individuals. Thow who permitted use of their name 
here include Roy Amara, Harold Becker^ary T. Coates, James A. 
DttoK'Herbcrt Gequoy, Theodore J, Gordon, Arthur M. Harkins, 
WiiiU Hannan; OUf Helmer, David Hertz, Robert Lamson, 
Ralph C Lenz, Jr., Harold A. tinstone, John McLeod, Joseph P. 
Martino, George A, Steiner, Murray- Turoff, Richard Wakerield, 
Jonathan Ward, and Victor Zarnowitz. 

2 The column to the far right on each of these tables provides a 
fifth, though infonnal, test of the adequacy of the results. Shown in 
thts.column is the number of times the items were selected by the re- 
spondents as being the single **most interesting and imports if pro- 
ject of the three to five outstanding projects in the entire list of candi- 
dates, 

^ No one should attempt to read too much precision into the data 
on the cost of particular items. Given the question that was asked of 
the respondente, it might appear that we could multiply a toul 
weighted vote by 550,000 and learn what the group believed about 



the cost of each project. Yet if we believe thai these problems do not 
have final answers (and if, in any case, we remember that these esti- 
mates are indeed estimates), the values shown can best be under- 
stood as indicating the level of funding that might be needed to 
launch a single serious and well-defined study on the subject nanned 
by the projects. The same probably holds true for all of the other pro- 
jects investigated in the questionnaire; in the few cases where the re- 
spondents provided a specific funding level for a project, the range 
was between S20,000 and S25 million. 



* It might be noted that Item 3,02 TDevelop techniques to enable 
the entire community to participate in futures ttudies**), which tied 
for second to fourth place among the 45 projects that were included 
in the respondents' three to five items, and which is in third place in 
the list of single most important projects, does not figure at all in 
either the most urgent or highest pay off list. In each case it failed to 
rank among the top ten itenw on any of the other three tests; in fact, 
iu position on these tesU never was higher than twenty-fifth and it 
sank well below fiftieth on one of them because of strongdiflerences 
of opinion-within the group. 



From The Survey 
(purriint Forecasting Efforts 



Wayne L Boucher 



Johh K Helb 



T^/yanousxhap^^ in this book have considered 
r^^rch mcds in forecasting from many perspectives, 

jn an a^tte^ determine what the literature and the 

TcxfMcncn^^^ 10-15 years reveal about the 

Pl^Pli*^ ahdVprpfession of forecasting today and how 
cithcc or both might be improved. But to the extent 

.that one would like to have an awareness of the present 
situation as it really is, in all its complex confusionand 
enthusiastic experimentation, these sources by 
tbem^Ives provide a truly inadequate answer to such 

^questions — not only because experience is always 
incomplete or because of problems like delay times in. 
publication, but also because so much that is presently 
happening, has not as yet been documented and may 
never be. It seemed appropriate, therefore, to try to go 
beyond these sources, and to this end a worldwide 
questionnaire survey was conducted during August- 
November 1973. This appendix highlights the results 
from the survey. 

As stated in the introduction to the questionnaire. 
thc_spfx:ific. objective of the survey was "to obtain 
information on current research projects designed to 
advance the art and science of forecasting, whether by 
( I ) clarifying its philosophical foundations, (2} refming 
or extending its techniques, (3) developing standards 
of professionalism, (4) improving opportunities for 
collaboration or the distribution and exchange of 
results, (5) assaying the appropriate scope of substan- 
tive concerns, or (6) enhancing the usefulness of results 
to executives, other planners, and the public at large.** 
Respondents were asked to use one of the question- 
naires provided for each such project, and to be as 
vuinplctc in their answers as possible; the form was 
designed so that even those questions which might 
touch on jfroprietary or otherwise sensitive issues 
could be answered generally. If none of the 



respondent's work fell under any of the six hidings— , 
and we felt that this woujd often be the case, since rhdst 
forecasting .work is orientciL toward sulbstantivc 
matters (future energy systems, for example)^he was 
especially urged to answer one question oii the form: 
What major research, in his opinion,, should be^ 
undertaken that would enhance Tthe credibility, 
reliability, professionalism, etc. of forecastingT' ^ 

Altogether,, some 6S0C questionnaires were sent to 
937 contacts (individuals and organizations) in 42 
^countries. The initial mailing list was derived from the 
files of The Futures Group, augmented by a careful 
search of standard references like Jantsch*s 
Technological Forecasting in Perspective: the De 
Houghton, Page, and Streatfeild ?EP report, . . .And 
Now the Future: and the 1972 IRr. 3ES directory. 
Social Forecasting, Additionally, names were drawn 
from the address list in the Wilcox bibliography on 
social indicators,^ the membership directory of the 
Association of Consulting Management Engineers, a 
list of national academies of science, and the list of 
chapters of the World Future Society. Because the 
widest possible coverage was sought, the criterion for 
selection was simple: include any source which, by 
reputation or affiliation, could reasonably be expected 
to have a current interest in forecasting. 

To further ensure adequate coverage, however, it 
was decided to send several copies of the questionnaire 
to each addressee, who was invited then to pass them 
on to others who were doing relevant research, whether 
in the same organisation or elsewhere. Indeed, as many 
as 20 copies were enclosed with the letters sent to 
individuals in countries like the Soviet Union, the 
Peoples Republic of China, India, Brazil, and 
Australia, the work of which in forecasting is little 



275 



300 



^^kn&^ States. Large numbers of extra 

.^ i^opiaWcre the leading centers of futures 

recipient would be 

;;;; Ta^^ distribute them among the 

cxtensivc^contacts. 

/ : Tabic i: summarizes by geographical area the data 
on 1nvifccs;and rc^^^ indicated, the United 

, ^Stotcs acTOUnfcd fo^^^ highest percentage of contacts 
" (56i8pc^<»ht)» while -opean nations and 

.thc-SdyW-Vnion accounted for the least number of 
^u^^i^nnair^ (6.9 percent) and the lowest number of 
^^c6ri6ite;{3;8, percent). In general, organizations in the 
United States and in Western Europe dominated the 
list of sources and , hence, the distribution^ with a total 
; pKSO.ff the contacts and 74.5 percent of 

Thc^i^rcentage of contacts that responded (14.1 
pcfccnt)lwas' typical of surveys of this type, though 
considerably lower than we had expected, given the 
number of organizations and the apparent level of 
* n activity in forecasting in the world. Aside from the 
usual drawbacks of such surveys— questionnaires 
arrive when the recipient is traveling, the task of 
completing still another questionnaire proves 
abhorrent, and so on— the explanation for this poorer 
* thkn anticipated showing may be straightforward: 
either people are averse to telling others about work 
not yet completed or very little of the kind of research 
wc were concerned about is being done. The latter is 
quite probably the case. In any event. Table 1 reveals a 
decent though hardly overwhelming response. It also 
shows, incidentally, that including extra question- 
naires did not increase the response— a fact open to 
several interpretations. 

The questionnaire, which ran tofour 8'/4 by 1 1 pages 
with instructions, asked the contacts to provide several 
kinds of information, the most important of which 
were as follows: 



1. Name and address of the organization where 
all or most of the research was being 
performed. A companion question asked if 
other organizations or individuals were 
contributing to the effort, either as subcon- 
tractors or as unpaid advisors or co-workers. 

2. Source of funding of the research. (Multi- 
client and self-supported research projects 
could, of course, be included.) 

3. Duration of the project. (If the project was a 
continuing effort with no fixed date of 



completion, the respondents were asked to 
indicate this fact.) 

4. Level of effort. (Answers here could be 
expressed either in man-months or by the 
project budget.) 

5. A description of the substance of the research. 
("What problem or set of problems is the work, 
designed to help solveT") 

6. A statement of the principal hypothesis or 
hypotheses being explored. ("What answers 
do you expect to test or establish?*^) 

7. A general description of the research ap- 
proach or method being used.. 

8. References to major work "accomplished at? 
your organization or elsewhere, thai^ypuA^icwJ 
as an important precursor to this ihvcstijgiar 
tion."* 

9. References to major ongoing work that **is 
likely to support, augment, or perhaps 
challenge the findings from this project." 

10. The open-ended question; -mentioned cariier, 
which was "intended to gather your judginents 
on (a) how the results of your project nftight 
best be extended in subsequent research, or(b) 
other major research undertakings that 
should be begun. . 

In general, the quality of the responses to the central 
questions in this list varied considerably. Many of the 
questionnaires demonstrated dubious awareness of 
relevant research already reported, little apparent 
communication with other specialists, and narrowness 
about possible developments in forecasting. Most, 
however, refiected significant and often sophisticated 
work and interests, and a more than passing familiarity 
with the literature. But the range m quality, coupled 
with the extreme diversity in subject matter and the 
relatively small sample size, makes it difficult to 
generalize from the results about the overall status, 
character, or directions of research in progress. On the 
other hand, the responses may be indicative of existing 
or emerging lines of interest. A review of the 
information offered by the respondents may, there- 
fore, be helpful. 

Answers to the first question provided insight into 
the kinds of organizations conducting the research. 
The answers, tempered by an occasional guess as to 
how they should be categorized, are summarized as 
shown in Table 2. This table indicates that while 
universities are in the lead, as one might expect, the 
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Table i 

RESPONSE PATTERN IN THE SURVEY 



INVITEES 


RESPONSES 


Average % of 
. Number of % of all 
ciim^cvcr. Number Question- all Question- 
bURVEYED » of naires per Contacts naires 
Contacts Contact (n=937) (n=6545) 


RESPONSES BY TYPE 

Responses 
Other %of 
. Number % of Number of Than all 

of Category Question- Question- Responses 
Contacts Invited naires naires Total (n=183) 


UNITED STATES 532 4.5 56.8 37 2 

OTHER NORTH AND 

SOUTH AMERICA 90 57 or ao 

EASTERN EUROPE AND 

THE SOVIET UNION 35 125 38 AQ 

PACIFIC. FAR EAST. ^ ^ ^'^ 
AND OTHERS 5S 12.3 5.9 16 


68 12.8 81 10 91 49.7 

6 6.7 4 4 8 4.3 
40 17.9 46 16 62 34.0 

5 13.9 6 0 6 3.3 

13 23.6 11 5 * 16 8 7 




132' 14.1 148 35 183' 100 


' An «M>t.onaJ 15 Of 20 contacts responded too late for the.r quest.onna.res to be .nciudod .i>»the tabulation 



302 



303 



a—: 



**r* Table 2 

WHERE THE RESEARCH IS BEING PERFORMED* 

K;;; AFFILIATION OF PRINCIPAL INVESTIGATOR 



adca 
AntA 

SURVEYED 


Unaftiliatea 

1 nHiiiiHiiiil 

1 ilUIVIUUCli 


Private 
Business 

VyUl purdliUII 


Government 


Independent 
Research 
Center 


Association 


Total 

University Questionnaires 
Received 




8 


17 


3 


25 


3 ^ 


25 


81 


^ Other r^orth and 












South 'Arherica 


0 


2 


2 


0 


0 


0 


4 


Westbrh Europe 


0 


15 


e 
O 


Q 
O 


c 
O 


12 


46 


> Eastern, Europe and 














0 


0 


2 


0 


2 


2 


6 


Pacific, Far East. 
















0 


1 


0 


2 


3 


5 


11 


^TOTAL QUESTION- 
















NAIRES RECEIVED 


8 


35 


12 


35 


14 


44 


148 


% OF TOTAL 

(n=l48) 


5.4% 


23.6% 


8.1% 


23.6% 


9.5% 


29.8% 


100% 



* Subcontractors or cooperating organizations are not included (see text) 



independent research organizations and private 
industry are close behind. The prominence of industry 
in this comparison may be encouraging in view of the 
mixed attitudes toward forecasting among business 
executives, as discussed elsewhere in this book. 

In the aggregate, the projects reported on in the 
questionnaires appear to involve principally an in- 
house operation, rather than the use of outside 
contractors or the participation of other organizations 
as co-workers. Of the respondents who provided this 
information, 42.5 percent mentioned subcontracted 
work or noted relationships with cooperating groups. 
The types of partners or subcontractors, and the 
relative distribution by frequency of mention, are 
shown below: 





% OF THE TOTAL 


SUBCONTRACTING OR 


SUBCONTRACTING OR 


COOPERATING 


COOPERATING 


ORGANIZATION 


ORGANIZATIONS 


Individuals/Individual 






28.4 


Business Corporations 


16.0 




13.6 


University 


13.6 




12.3 


Associations 


7.4 


Research Foundations 


7.4 


Private Foundations 


1.3 



The second question concerned the source of 
funding for the research. F'-om the l48 completed 



questionnaires, it would appear that business cor- 
porations .and the governments of the nations 
reporting are the two primary sponsors of futures 
research internationally. A close third are the research 
organizations themselves— which should surprise no 
one, since these centers are often forced to use their 
own resources in order to investigate important basic 
issues that may never become fashionable or have a 
bearing on policy. (It might also be remarked that 
nonprofit research organizations, at least in the United 
States, typically devote some portion of their profit to 
self-supported studies in the public interest.) The 
distribution of support by source is presented in Table 
3. Again, the reader should be warned that it 
sometimes required a guess to tell where a response 
should be included. 

A third question asked when the research began and 
when it would end. While 54 of the respondents did not 
complete this part of the questionnaire, the answers of 
the others indicate an average duration for the projects 
reported of 2.03 years. (This figure was derived from 
data for both completed projects and those still 
continuing.) The data are somewhat skewed, however, 
so that the median period is 1 8 months, and the mode is 
12 months. 

Because the questionnaire was intended to capture 
information only on those projects in progress, it 
(Should be pointed out that of the 148 questionnaires, 
nearly 30 percent concerned projects that had already 
been completed or were scheduled to be completed by 
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Table 3 

SOURCES OF SUPPORT OF THE RESEARCH* 



TYPE AND NUMBER OF SPONSORS 





Self- 


















Supported 






Private 










APPA 


by the 


ooverniiien* 


Private 


Business 


Association 


Research 


University 


Unspecified 


SURVEYED 


Researcher 




Foundation Cor^* oration 




Institution 




UnitGd States 


9 


1 V 


7 


16 


Q 

o 


1 / 


in 
lU 


n 
d 


Other North and 




















ft 




0 


2 


0 


0 


0 


0 




1 


10 


4 


15 


5 


8 


2 


3 


Eastern Europe , , , 


0 


2 


0 


0 


3 


0 


1 


0 


Pacific. Far East. 


















and, Other 


0 


1 


0 


3 


1 


3 


2 


1 * 


TOTAL NUMBER 


















OF SPONSORS 




31 


11 


36 


17 


28 


15 


6 


% OF TOTAL 


















{h=154) 




20.1% 


7.1% 


23.4% 


11.0% 


18.2% 


9.7% 


3.9% 



' Includes on!/ those proiects described in the questionnaires, total adds to t64 (rather than 148) because of multiple sponsorship in a few cases 



the end of 1973. Since an additional 1 1 questionnaires 
described projects with open-ended or uncertain 
completion dates, only 94 (about 63 percent) definitely 
can be identified as efforts in progress. 

Fourth, there was a related question about the actual 
funding level or manpower commitment entailed by 
these projects. Either man-months or dollars could be 
used to specify level of effort; about 55 percent of the 
questionnaires contained an answer of one sort or the 
otTier. 

Only a small number provided the dollar amount. 
Since some of these projects had a duration in excess of 
one year, and sometimes considerably more, we 
normalized the dollar amounts to a 12-month basis, in 
order to get an impression of the cost of a project year 
for work of this type. The resulting average funding 
level was about 5104,000 per project year a figure 
that looks much too high on the face of it, and should 
in any case be viewed with caution, given the sample 
size. On the other hand, the median value which 
emerged from this analysis approximately S50.000 
per project year— would seem at least to be in line with 
recent experience in the realm of the independent 
nonprofit and profitmaking research centers. The data 
distribution also happened to be bimodal, with modes 
of $10,000 and 580,000, which again seems to reflect 
actual levels when all of the different types of research 
organizations are taken into account. 



A oubstantially larger number of questionnaires 
reported level of effort in terms of man-months or 
man-years. The results indicate an average of 3. \ man- 
years per project; the median and the mode turned out 
to be essentially the same— about 2.0 man-years. 
Either of these values might be reasonable if they 
include research aids and junior staff personnel. They 
arc almost certainly wrong, however, if they refer only 
to senior researchers. 

Answers to the question asking for a description of 
the substance of the project itself sometimes conveyed 
the idea that no one, including the principal in- 
vestigator, knew what the project ^as about. Other 
answers involved a kind of shorthand, though readily 
translated by those familiar with work of the same sort. 
But tht niajority speak clearly to a general audience. 
The variety in lucidity is paralleled by a variety in 
subject matter. Nevertheless, when taken together, the 
data provide an indication that professionals concern- 
ed v ith forecasting have, in the aggregate, implicitly 
elected to work on an unevenly balanced set of issues. 
A classification of the projects into rough categories 
(somewhat like those used in Chap. 18, though not 
exactly the same) makes the pomt: 

I. Research on Philosophical or Conceptual 
Issues. About 3 percent of the projects can be 
assigned to this category. 

M. Research on Methods, Approximately 25 
percent can be included here. 



279 



305 



IIL Research on Issues of Pf ofessionalism. A little 
over 10 percent of the projects seemed to fall 
here. 

iy. Research on Substantive Issues in Business 
and Industry. Thr largest percentage of 
jcsponses (33 percent) could be, included here. 

V. . Research on Substantive Social Issues. Some 
29 percent of the responses can be assigned to 
this group. 

If this categorization is reasonably meaningful, 
another general conclusion of some significance 
follows. It is not that less than half of the work reported 
to us (i.e., the items in I, II, and III) can be considered 
relevant to the aims of the survey, but rather that a 
sizable number of the respondents apparently believe 
that the only sensible way of trying to improve 
forecasting is by trying to forecast. Perhaps this is the 
message of the items in IV and V. 

In our opinion, the most discouraging, and yet 
probably the most important, finding from the survey 
came in reviewing the answers to the question that 
asked about hypotheses being tested. Nearly 42 percent 
of the questionnaires left this question unanswered. 
Equally striking, a large fraction of those that did have 
a response merely extended the description of the 
project or simply offered pieties. In short, only a 
minority of the respondents seemed to have a 
hypothesis for their work, or seemed to be aware of 
what a hypothesis is, or were able to articulate it, if they 
knew. Even allowing for the fact that some projects 
may not require a hypothesis (e.g., the compilation of 
an anthology), the absence of such a statement for 
most projects suggests that the work itself may amount 
to no more than sheer rummaging among available 
methodologies or sources of data. The point is made 
more than once in this book that such rummaging 
provides a principal reason why the development of 
futures research has been slow and irregular, and has 
often involved waste and failure. It is, therefore, 
disconcerting to observe in the questionnaire results 
that the tendency apparently still prevails of under- 
taking studies with no clear, explicit notion of what 
one expects to discover or verify, much less any clear, 
explicit notion of the possible value of the results, if 
actually obtained. For a policy-oriented activity like 
futures research, this augurs a continued slow and 
irregular growth. 

The next question, on the general approach being 
used in the research, was accompanied by several 
examples of the kind of answer being sought: 



**historical case study, computer modeling, laboratoiy 
experimentation, essay, poll, and so on.** As a result, 
the number of specific techniques named was quite 
limited and it was possible to group the answers into 
the small set of categories given in Table 4. Delphi, 
trend extrapolation, and system dvnamics are shown 
separately because of the frcquen vith which they 
were mentioned, and the meaning *wo of the given 
categories changed somewhat in view of the responses: 
•^essay** came to include scenario writing, and •*ex- 
perimentation** came to include psychological tests 
and social experiments. The "other** category seryed to 
collect references to techniques like cross-impact 
analysis and content analysis. ~ 

An interesting point not made by the table is that 
among contacts who completed a number of question- 
naires, a single method tended to be cited throughout, 
despite differences in the research subject and in the 
hypotheses. This may give further credence to the 
general belief that the choice of methods is determined 
as much by a researchers earlier enthusiasm for a 
particular technique as by the appropriateness of the 
technique to the project in question. In sum, organiza- 
tions and individuals ride methodological hobby- 
horses. To put it differently, they specialize. 

Answers to the final three questions— regarding 
antecedent research, current related research, and 
promising lines of new research— were often alike in 
being cliquish. The important earlier work was done by 
the respondent, others in his organization, or his 
sponsor; the important current work vas being done 
by the last two; the important new work would be to 
extend the present work. These are fair answers, of 
course, and the instructions in the questionnaire may 
even have encouraged them. Moreover, in some cases 
it might be pedantic to refer to major sources (e.g., a 
familiarity with Forrester if one is working in system 
dynamics). But the in-group character of the responses 
can make one wonder. After all, it is one thing if a 
Rand Corporation cites only its own work or if a 
Herman Kahn cites no one, since either is apt to be 
doing something unprecedented. But Rands and 
Kahns are rare, and even they do unprecedented things 
very rarely. Thus, what the questionnaires may show in 
these instances is the presence of the infamous not- 
inventcd-herc factor, or at least the possibility of a 
genuinely serious problem in professional com- 
munications. In this regard, it is worth noting that a 
large number of the respondents neglected to answer 
any of these three questions. 

For whatever it may signify, it is also worth noting 
that out of the 6500 mailed questionnaires, just one was 
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.r^^ifflHCd by,a^ accepted our invitation 

' Kiuggc^ new line of research. 

in particular, are 
to tHe projects described, we have not 



attempted to list them here separately, though a 
number of them were singled out for evaluation in the 
analysis reported in Chap. 18. 



FOOTNOTES 



Klonglan, Bihlioi^raphy (S^n Francisco, Calif.: Josscy>Bas$, Inc. 1972), pp.. 
^, . Soaajj Jndtcqtors and Soaetal Monitoring: An Annoiated 433-464. 
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ft libliography of Research 
4n f iitiirtes Research 



Wayne L Boucher 

This bibliography references many the technical 
and generaUinterest publications that were reviewed 
during the course of this project. It is, therefore, 
current only to the date of the formal end of research 
on-the project— early 1974. Hundreds of papers and 
dozens of Jiooks have appeared since then, a few of the 
merer important of which are cited here, though 
without any claim to being truly representative in the 
selection. Because the rate of advance in research on 
basic issues in futures research has been maddeningly 
"low; thi^rbibliographycan^stilhbc considered to^bc 
current, even though it does not include many of the 
most recent titles. 

The bibliography has several other limitations that 
should also be mentioned. Like the project itself, the 
bibliography is concerned not with actual forecasts, 
but with ideasa/?or/; forecasting— its current strengths, 
its limitations, and its future. Moreover, while writers 
of many nationalities are represented, the bibliography 
is further limited in that it omits materials in languages 
other than English. Thus, it is far from exhaustive, 
even within its own domain. Nevertheless, it should be 
of value to many readers in that it brings together an 
important sample of publications from across the 
spectrum of interests that must be considered if 
forecasting is to become more useful, and if futures 
research is become more sophisticated and 
professional. 

Aristotle says somewhere that the worst of books is 
not whoUy bad, because it can make us think of wh<^t is 
better. The same is true, of course, for the best of 
books. Quality varies throughout this list, as inevitably 
it must, but most of the items can be recommended 
without qualification. The few patently bad 
publications which have been included arc present by 
design, since they aie so obviously instructive, and 
since they sometimes represent the best discussion so 
far of the problems they address. 

Forecasters and futures researchers tend to have 
global concerns, as indeed they should, and their works 
arc not easily catcgorvzcd. Hence, to avoid what would 



be an arbitrary and probably meaningless classifica- 
tion, the entries in this bibliography have been listed 
alphabetically by author. One im<pK>rtant advantage of 
this arrangement isJhat it.compels browsing, . 

It should be emphasized that futures ...carch.stiil 
lacks a basic, comprehensive, ^critically annotated 
bibliography— itself an impoitarU <^nd^ 
research, since the problems of preparing such a; work* 
■are complex, even if attention is liinitid^ ot^^ 
English>language publiditions. Several helpful general ^ 
bibliographies have been issued, however. A;nong 
tiiose that have appeared since 1970 and are still 
accessible, the following early compilations can be 
reconrr mended: 

Charles N. Ehler, Integrative Forecasting: Literature 
Survey, Exchange Bibliography 252(Monticello, 
111.: Council of Planning Librarians, January 
' 1972). 

Annette Harrison, Bibliography on Automation and 
Technological Change and Studies of the Future, 
Paper P-3365-4 (Santa Monica, Calif.: The Rand 
Corporation, March 1971). 

Louis M. Maguire, An Annotated Bibliography of the 
Literature on Change, Exchange Bibliography 
216-217 (Monticello, 111.: Council of Planning 
Librarians, September 1971). " * 

Michael Marien (ed.). The Hot List Delphi: An 
Explorziory Survey of Essential Reading for the 
Future, EPRC Exploratory Report ER-6 
(Syracuse, N.Y.: Educational Policy Research 
Center, Syracuse University Research Corpora- 
tion, 1972). 

Peter Padbury and Diane Wilkins, The Future: A 
Bibliography of Issues and Forecasting Technic 
ques. Exchange Bibliography 279 (Monticello, 
III.: Council of Planning Librarians, April 1972). 

Weldell Bell and James A. Mau (eds.). The Svcioton^ 
of the Future: Theory, Cases, and AnnotateU 
Bibliography (New York: Russell Sage Founda- 
tion, 1971).* 

L. D. Wilcox. R. M. Brooks, G. M. Bcal, and G. E. 
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Kibhglahi Social Indicators and Societal 
Moi^^^^ An Annotated Bibliography (San 
iFrmiKikp; Calif/* joM^ Inc., 1972). 

, ^^mohg iKe most recent compilations are two guides 
tvailtbW'through the World Future Society: 

.Miciuiel Marieh, Societal Directions and Ahernatives: 
A Guide to the Literature (Lafayette, N.Y.: 

J . Jnfonnatioh for Policy Design, 1976). 

The^ Future: A Guide to Information Sources 
(Washington, D.C.; World Future Society, 1977). 

It; should be added, perhaps, Jhat many of the 
jTubliiations cited in the following bibliography 
contain a Ibt of references of their own. 



Abt, Clark C., . Serious Games (New York: Viking 
Press, 1970). 

Abt» Clark C, **An Approach to Methods of 
Combined and Sociotechnological Forecasting/' 
Technological Forecasting and Social Change. 
Vol. 2, No. I (1970), pp. 17-22. 

Ackermann, * Robert J., **Discussion: Projecting 
Unprojectibles," Philosophy of Science. Vol. 33, 
Nos. 1-2 (March-June 1966), pp. 70-75. 

Ackpff, Russell L., **Toward a System of Systems 
Concepts,** Management Science. Vol. 17, No. 1 1 
(July 1971), pp. 661-671. 

Ackoff, Russell L., A Concept of Corporate Planning 
(New York: Wiley-lnierscience, 1970). 

Ackoff, Russell L., ""Operations Research and 
National Planning,** Journal of the Optrrations 
Research Society of America. Vol. 5, No. 4 
(August 5957), pp. 457-468. 

Adelson, Marvin, The Technology of Forecasting and 
the Forecasting of Technology, Report SP- 
3151/000/01 (Santa Monica, Calif: System 
Development Corporation, April 1968). 

Adelson, Marvin (ed.), ""Planning Education for the 
Future,** American Behavioral Scientist. Vol. 10, 
No. 7 (March 1967), pp. 1-31. 

Akzin, Benjamin, ""On Conjecture in Political Sci- 

\ ence,** Political Studies. Vol. 14, No. I (February 
1960). pp. 1-14. 

Alderson, R. C, and W. C. Sproull, ""Requirement 
Analy.sis, Need Forecasting, and Technology 
Planning U sing the H oney well PATTER N 
Technique,** Technological Forecasting and 
Social Change. Vol. 3, No. 2 ( 1972), pp. 255-265. 

Alkcr, Hayward R., Jr., ^Statistics and Politics: The 
Need for Casual Data Analysis,** in Seymour 
Martin Lipsct (ed.). Politics and the Social 



Sciences (New York: Oxford University Press, 
"1969). 

Alker, Hayward R., Jr., Karl W. Deutsch, and Antoine 
H. Stoetzel (eds.). Mathematical Approaches to 
Politics (San Francisco: Jossey-Bass, Inc., 1973). 

Allen, D. H., ""Credibility Forecasts and Their 
Application to the Economic Assessment of 
Novel Research and Development Projects,"* 
Operational Research Quarterly, Vol. 19, No. 1 
(March 1968), pp. 25-42. 

Allen, Francis R.(ed.), Technology and Social Change 
(New York: Appleton-Century-Crofts,4957).>^ ^ 

Allison, David, ""The Growth of Ideas,** International 
Science and Technology (July 1967), pp. 24-32. 

Alonso, William, ^PrcdTcting Bwt with Imperfect 
Data,** Journal of the American Institute of 
Planners. Vol. 34, No. 4 (July 1968K pp.; 248r254. 

Alternative Futures: Contexts in which Social In- 
dicators Must Work, Research note EPRC-6747- 
II (Mcnlo Park; Calif.: Stanford Research 
Institute, February 1971). 

Amara, Roy, ""The Institute for the Future: Its 
Evolving Role,** The Futurist, Vol. 7, No. 3 (June 
1973), pp. 123-126. 

Amara, Roy, and Andrew J« Lipinski, ^Project 
AWARE: Societal Trends and the Corporation,** 
iu Tomorrow Begins Today [Proceedings of the 
Jomt Meeting of the Chemical Marketing 
Research Association and the Commercial 
Development Association, St. Louis, Missouri, 
November 1973] ^(New York: Chemical 
Marketing Research Association, 1973), pp. 42- 
49. 

Amara, Roy C, and Andrew J. Lipinski, ""Some Views 
on the Use of Expert Judgment,** Technological 
Forecasting and Social Change, Vol. 3, No. 3 
(1972), pp. 279-289. 

Amara, Roy (T., and Gerald R. Salancik, ""Forecasting: 
From Conjectural Art Toward Science,** 
Technological Forecasting and Social Change, 
Vol. 3, No. 4 (1972), pp. 415^26. 

Ament, Robert H., ""Comparison of Delphi 
Forecasting Studies in 1964 and 1969,** Futures 
(March 1970), pp. 35-44. 

Amosov, N. M.,""The Main Problems of Forecasting 
Complex Systems,** Soviet Cybernetics Review, 
Vol. 3, No. 5 (May 1969), pp. 63-71. 

Analytical Methods in Government Science Policy 
(PTis: Organisation for Economic Co-operation 
: id Development, n.d.). 

Anderson, Stanford (ed.). Planning for Diversity and 
Choice: Possible Futures and Their Relations to 
the Man-Controlled Environment (Cambridge. 
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Mass.: MIT Press, 1968). 

Anderipn, Gunnar, ""Methods in Futures Studies: A 
View from the Tlieory of Science^ Technological 
Toncasting and Social Change, Vol. 5, No. 3 
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Ando/Ajbeit, Franklin Fisher^and Herbert A. Simon, 
Essays on the Struaure of Social Science Models 
(pimbridgcrWassr: MIT Press. 1963). 

Angel, R. B., ""Explanation and Prediction: A Plea for 
Reason,*" Philosophy of Science, Vol, 34 
(Summer 1967), pp^ 276-282. 

.AnsofT,.H.. Igor«. and. Richard -C. Brandenburg, ""A 
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Management Science, Vol. 13, No. 6 (February 
1967)3?. B219-B239. 

Anthony, Robert H., Energy "Demand* Studies: An 
Analysis and Appraisal, prepared for the Com- 
mittee on Interior and Insular AfTairs 
(Washington, D.C.: U.S. Government Printing 
Office, 1972). 

Apostcl, Pavel, ""Marxism and the Structure of the 
Future;"" Futures, Vol. 4, No. 3 (September 1972), 
pp. 201-210. 
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(Chicago, HI.: Maikham Publishing Compan>, 
1970). 
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